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never say die 


Africa? 

Dxing is insidious. Back last spring, when 
! got on twenty meters, Europe was pouring 
through all day long. After a few weeks of 
this I was ready to go and l went. Now the 
band is open to Africa every afternoon right 
on into the evening. As I talk to more and 
more African stations I find that the old mem¬ 
ories of Jungle movies are coming back. About 
thirty years ago they had a passel of them and 
I used to sneak downtown after high school 
to see them. And I read the Osa Johnson books 
avidly. I’d polished off the Tarzan books some 
five years earlier. 

Now, as 1 find myself creaking well into 
middle-age, I get to thinking how much fun 
it would be to take a drive through Africa in 
a Land-Rover or to perhaps shoot a lion. If 
I’m going to do anything like this it has to be 
pretty soon . . . while I can stilt do things 
. . . and while Africa is still relatively unex- 
plored. 

Are there, perchance, among the readers, 
any who are thinking along similar lines? 
Would any of you be interested in driving 
around Africa this coming summer . . . August 
and September? We’d take along a ham sta¬ 
tion, of course, and operate from as many rare 
countries as possible. We’d work in a safari 
and shoot a lion or so, and perhaps even a 
leopard. It may not lie long ;it all before a trip 
like this will be impossible . . . any takers? 
It'll cost quite a bit, but it will be something 
you’ll never forget. 


Too much hamming? 

Impossible, you say? Well. I got to mulling 
over how much time I've been putting in on 
twenty meters recently and came to the con- 
elusion that I was close to being hooked by 
the DX bug and that I’d better ease off before 
it was too late. I found myselt turning on the 
rig when I got up in the morning, again dur¬ 
ing the 10 a.m. coffee break . . . then at lunch, 
mid-afternoon, late afternoon . . . evening . . . 
and then there was that marvelous DX on 80 
meters from sundown until two or three. 

With all that activity 1 haven’t missed much 
that has been going on. Ob, I lost one or two 
while 1 was away for a few days on trips here 
and there, but that was about all. 

Working 100 of what the League quaintly 
calls countries during a two week blast back 
in April got me started. It has been difficult 
to stop. I am still finding a new one every day 
or so. As this is written I am at 173 worked. 
Probably the best bet is for me to keep at it 
for 27 more and then “retire” at 200. Then I 
can devote my energies to getting up to 100 
on 80 meters, which should be a little more 
difficult. 

There are so many interesting and enjoy¬ 
able things to do in amateur radio that I 
really shouldn’t spend all my time on just one 
aspect of it like this. 

No, you won’t find me listed in QS’i in the 
DXCC lists. My fun is in working them, not 
in seeing my call is QST. It gets there ail too 
much already. 

J 

Possibly others will join me in my retire¬ 
ment when QST stops printing the honor roll 
each month and cuts back to twice a year. I 
hope so. The DX ops would have a much bet¬ 
ter time of it is they weren’t harassed by QSL 
hunters. 

I r CC pronouncements 

The Commission has announced that hence¬ 
forth it will conduct operator examinations 
semiannually in Las Vegas. Say . . . can we 
cut double or nothing for the fee? 

Time to light? 

The intruders in our amateur bands are get¬ 
ting worse and worse. CW, RTTY, multiplex, 
broadcast and other unidentifiables are grad¬ 
ually pushing us right out of our bands. Our 
feeble attempts to complain about this have 
fallen on deaf ears and for every signal that is 
eventually removed from our bands there 

■m" 

seems to be ten to take its place. 

The worst offenses are on 40 meters, of 
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TWO CATEGORIES TO CHOOSE FROM 

Standard Duty Guyed in Heavy Duty Self Supporting 
Heights of 37 - 54 * 88 - 105 one* Guyed in Heights of 
and 122 feet 37 54 feet [SS| 

71 — 88 feet (guyed) 


ROHN has these 6 IMPORTANT POINTS: 

Ease of Operation— -roller guides between set lions assure 
easy* safe, friction-free raising and lowering. Strength— 
welded tubular steel sections overlap 3 Feet at maxi¬ 
mum heighi for extra sturdiness and strength. Unique 
ROHN raising procedure raises all sections together— uni¬ 
formly with an equal section overlap at oil heights! 
Vers utility— designed to support the largest antennae 
with complete safety and assurance at ©ny height desired! 
Simple Installation— install it yourself—use either flat 
base or special tilting base (illustrated above) depend¬ 
ing on your needs. Hated ond Tested— entire line engi¬ 
neered so you can gel exactly the right size and properly 
rated tower for your antenna. The ROHN line of towers 
is complete. Zinc Galvanized — hoi clipped galvanizing ft 
Standard—not an extra—with all ROHN towers! Prices 
start at less than $100. 

SEND FOB ROHN TOWER HANDBOOK 

—$1.25 Value 

—ONLY $100 postpaid (special to readers 

of this magazine). Nearest 
source of supply sent on request. Itepre 
aentatives world wide to serve you. Write 
today to: 

ROHN Manufacturing Co. 

P. O Bo* 2000 Pterin, ffUmfs 

" World's Largest EXCLUSIVE Manufacturer 
of Towers; designers* engineers, and installers 
of complete communication (on er systems .' 


course. Here we not only have to contend 
with foreign broadcast stations, but our own 
umpteen kilowatted VOA are staked out every 
lew kc through a good part of the hand as I 
reported in detail a couple months ago. \dd 
tliis to a few hundred 40-over nine RT t V sta¬ 
tions and a few other services that have set¬ 
tled in our happy hunting ground and you 
have the bedlam that laces the 40 meter oper¬ 
ator. 

Or have you tried SO recently. If you’ve 
been olf the band for a couple years I guar¬ 
antee you won’t even recognize the band to¬ 
day. The 100 ke expansion of the phone band 
from 3900 to 3800 (thanks NARC) has 
largely been taken away from us again, this 
time by commercial RTTY. And you should 
hear the stuff tile Canadian phones have to 
brave between 3750 and 3800! 

So, what should we do? Shall we just move 
over and grumble about it? Should we send 
in an intruder report to the FCC? Or can we 
fight back with a little more backbone? 

Vigilantes? 

Obviously we are getting nowhere fast in 
our present unorganized state. I’d like to see a 
group on each of our ham bands which would 
meet as a net and pinpoint these intruders. 

'then I think that everv means within our 

* 

grasp should be used to force these stations 
out of our amateur bands. Just a handful ol 
amateurs working together could, l believe, 
clean our bands up in short order. 

Vigilante net members should have a direc¬ 
tion finder at the very least. RTTY equipment 
will be needed to identify many of the sta¬ 
tions. Some of the high speed C\V can be 
taped and identified. The FCC and ITU will 
help locate the sources if we can get the call 
letters. Then we can get the FCC and ITU to 
pursue a complaint against the station with 
the government involved. We can also make it 
our business to use the intruder frequencies, 
thus showing them that these channels are 
indeed needed by the amateurs. 

Wouldn't it be nice if some of the fellows 
who spend their amateur lives making things 
as miserable as possible for the rest of us 
could channel some of their energy toward 
making things unpleasant for intruders. Down 
on 80 it is almost impossible to work a real 
DX phone station without a very loud CW 
station calling a long halting CQ on the chan¬ 
nel. That CW signal would raise hob with an 
RTTY' station. 

For that matter I am sure that some of our 
(Continued on page 120) 
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ALL NEW from NEW-TRONICS 


SUPER 



unbelievable mobile performance 

The Super Hustler has... 

High Power Capability —Capable of maximum legal limit on SSB. 


Widest Bandwidth - Better than ever . . . maintains minimum 
SWR over phone portion of 40, 20, 15, and 10, — 60 KC wide 
at 2 to 1 SWR on 75 meters. 

Low SWR — 1.1 to 1 or better at resonance ... no special match¬ 
ing required. 

Proper Base Impedance —Nominal 52 ohms at resonance —no 
magic lengths of feed line or matching devices required. 

Low Frequency Drift — Frequency drift from heat held to abso¬ 
lute minimum. 





5726'A 


Here s 413 reasons for exceptional performance. 

Coil wire contains 413 individual conductors insu¬ 
lated from each other for top performance value. 


SWR chart and com¬ 
parative information 
supplied on request. 


See the new Super Hustler at your 
distributor NOW ... get the facts . 
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Paul Zukin W60VW 


An 8163 Linear 

For 2000 watts PEP on 80 through 10 


In recent years many designs for single side 
band linear amplifiers have been offered the 
amateur interested in constructing his own 
equipment. This amplifier is neither original 
nor unique but does have several features 
which the author believes most desirable. A 
pair of modern relatively inexpensive 8163 
high mu tnodes are used. They have a com¬ 
bined plate dissipation of 800 watts and the 
ability to handle 2000 watts PEP with ease, 
’’he tubes are manufactured by Amperes and 
are specifically designed for grounded grid 
service. They need little cooling; a low velocity 
air flow provided by a small fan is plenty. 
This obviates the need for special sockets, 
chimneys, blowers or an air tight chassis. The 
elimination of these accessories permits a con¬ 
siderable saving in cost, and allows a physi¬ 
cally smaller unit and one which is much 
quieter in operation. 

i Pis linear lias been in service for the past 
six months and has proved extremely reliable 
and efficient. The total cost excluding high 
voltage power supply was under $150. It has 


replaced an amplifier using vacuum variable 
capacitors and relays and a 3-1000Z tube cost¬ 
ing more than twice as much and nearly three 
times as large. The larger amplifier required 
considerable more drive but put out 5% less 
power with the same voltage and current in¬ 
put. 

1 he circuit is standard. A band switching 
L network is used in the input to provide an 
optimum match for the exciter and to reduce 
intermodulation distortion. The filament choke 
is home made. A rotor coil was used as the in¬ 
ductor in the pi network but a band switching 
arrangement would serve as well. The counter 
dial is a readily obtained item on the surplus 
market. A surplus antenna relay operating on 
I !0 volts dc was chosen since my 32S-I pro¬ 
vides 285 volts when the exciter is operative. 
This voltage is easily dropped to 100 volts 
with a 20 watt, 12,000 olmi series resistor. An 
alternative antenna relay system may be sub¬ 
stituted for other exciters. 

Since the high voltage supply is remote 
from the amplifier, interconnecting cables are 
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required. A touch plate relay has been em¬ 
ployed to switch the primary off and on. This 
3 argain ($4 ) is a standard item used in low 
collage house wiring circuitry. It features a 
built-in 24 volt dc source and will switch 20 
imps ac without difficulty. The advantage in 
its use is that control of primary switching is 
by three small wires carrying only low current 
24 volt dc rather than a large cable carrying 
the entire primary power. Information regard¬ 
ing these relays may be obtained from am 
wholesale electric supplier. 

The meter circuit monitors grid current, 
plate current, relative output (by means of a 
rectified sample ol the if and plate voltage . 
A 1 ma meter movement forms the basic unit 
with the necessary shunts and series resistors 
switched to perform the desired functions. 
1 he meter is shielded from if. The author’s 
power supply uses a 60 second time delay 
relav in series with the relav activating the 
primary' of the high voltage transformer and 
the meter illumination pilot turns on automati¬ 
cally when the time relav closes, The details 

w m 

of the high voltage supply have been omitted 
since the amateur radio hand hooks describe 
several excellent circuits. 


The small size of the amplifier actually per¬ 
mits its construction in many of the enclosures 
used for commercial exciters and transceivers. 
The amplifier described here is housed in a 
cabinet obtainer from Master Mobile, Inc. and 
measures 7 x 13 x 13 inches and harmonizes 
well with the S line. 

A few notes regarding construction detail 
may be of value. All the coils in tlie input cir¬ 
cuit are wound on 'A inch slug tuned National 
XR-50 forms, The capacitors are iOQO v silver 
micas and the input circuitry is housed in a 
4x4x2 inch aluminum case with small coax 
connectors for leads in and out. The tube 
sockets are Johnson “Giant 5 Pin.” In ground¬ 
ing pins 2, 3 and 4 it is advisable to use l A 
inch copper strap keeping the leads as short 
as possible. Che components in the rf sampling 
circuit must be shielded and may be conven¬ 
iently mounted in an old can with the sensitiv- 
ity control coming through the top hole. 

The relay circuit employed automatically 
bypasses the amplifier with Sa in the off posi¬ 
tion. With S;i in the on position output from 
the exciter feeds into the amplifier (instead 
of tire antenna) and the output of the ampli¬ 
fier goes to the antenna. The extra set of con- 


Top view of the 8163 
linear amplifier. Note the 
small blower in the right 
corner. The massive an¬ 
odes of the Amperex 
8 1 63 explain why more 
cooling isn't required. 
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INPUT CO<LS ARE 
ttOUND ON 
NAl IOKAL, XR-5C 
COIL FORMS 



BCM I4T *2 0 

40M IOT 20 

20M 8T 16 

6T te 

5T 10 


ISM 

IQM 


Fig. 1 # Schematic of the linear amplifier 
for 80 - 1 0 using Amperex 8163's, 


* * ROWER SOURCE 
FOR Rtt IS 

controlled by 

EXCITER 


v * 

no vac 


.. * 

HV +2500 RELAY 

NV SUPPLY 


GNO 


tracts on the relay are used to short out a 
50,000 ohm resistor in series with the center 
tap of the filament transformer. In "receive 
condition this resistor provides sell bias for the 
lubes and they draw no current. In “transmit" 
shorting out this resistor permits the tubes to 
operate normally. A 25 ohm resistor is used 
between the chassis (ground) and the high 
voltage negative lead, keeping the meter es¬ 
sentially at ground potential. The meter shunts 
used will have to be chosen for the internal 
resistance of the meter movement. For the 
sake of simplicity both grid and plate current 
are measured on a 0 to l amp scale and the 
high voltage on a 0 to 10,000 volt scale. The 

[••■ - v- ■ -5/- ; '. 



A view of the amplifier out of its cose. 


meter used in the authors unit is particularly 
nice since all shunts are external and the 
translucent scales chosen simply slide behind 
a plastic compartment protecting the pointer. 

The tune-up procedure should be well 
known to all amateurs and needs no explana¬ 
tion here. Adjusting the input network is 
simple. 1’eed a small amount of power from 
the exciter to the amplifier with the filament 
voltage on and tin* high voltage off. and with 
an swr bridge connected between (lie exciter 
and the amplifier. The slugs are tuned to pro¬ 
vide a minimum ol reflected power. In prac¬ 
tice a I In 1 ratio is not difficult to obtain on 
bands. . . . WOOVW 

Component List 

Ci Johnson, 154-9 

Fi Caviling Fan, Lafayette AYFA-4Q3 
Li ST y*" copper tubing. VY* W 3" long 
L- ! 3 microhenry, Johnson 2291202 

Mi 0-1 ina meter unit with 0-1 amp scale. < Phaoslron Prestige 
H) 

Rf Ci 2* double turns, number 10 Fonmar or Nydad closc- 
wcmml on 1 inch diameter 7J4 inch long ferrite rod (La- 
fay el n- Radio, NYC MS-333) 

Ri, 2 nu i i fi hunt- [nr (| tn I amp mil scale with 0 Pi l Ma 

movement, 

RFC^-a E !" copper strapping wound to form 3 turns 1' 
diameter, l\ long, around 3 220 ohm 2 wan carbon re¬ 
sistor s in parallel. 

RFC* B and VV \Y800 

RYi DITH antenna changeover relay with extra set of con¬ 
tacts i Hiwa> Electronic*, 114 Venice Blvd., Los Angeles, 
California! 

Si 2 pole <i pridliim <5 u>edl ceramic notary switch (Lentra- 
lab. PA-2003!, 

Se 2 pole 4 positron rut ary 
$» SPST toggle 
I i Thonlarsun 21F33 
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owners of SBE, SB2-LA linears have money in the bank . . . 

(This IGOO-watt p.e.p 
input beauty costs only 
24.95 cents-per-watt, half 
the cost of other 1 KW 
p.e.p. linear amplifiers.) 


wives of owners of SBE linears are often pleased . . . 




(at the small equipment size and uncluttered appearance , . particularly 
so this winter when the OM moves the shack into her nice living roorru 


and car 
rear trunks are 
practically 
empty 



(Very comforting when 
you take your KW 
mobiltng along with a 
lot of luggage.) 


249.50 buys you about 10 db worth of power gain in an exceptionally small, convenient 
package, 5 Vb" high, 11%" wide and 11%" deep - and this includes A.C. power supply. 


SB-2LA linear amplifier matches SB-34 in appear¬ 
ance, operates perfectly with it but will boost the 
output of any SSB exciter to a full KW, Drive: 60 
watts or more depending upon amplifier output, 
passive grid input for resistive load to driver. 


power supply is all-solrd-state. Linear operates at 
low plate voltage (800V), high plate current. Easier 
on capacitors, rectifiers and power transformers* 
Safer under environmental extremes. Built-in an¬ 
tenna relays (2)„ Internal blocking bias. 


4 bands: 80-40-20-15. Pi-network. Band switching. SB-3-0CP inverter is available for 12V DC opera¬ 
tises 6p parallel-connected 6JE6 f s, Built-in AC tiom Suggested price: 249,50 

Write for new 4-page brochure describing S8E line. 


RAYTHEON COMPANY 

213 £. Grind Avenue, So. San Francisco, California 94QEO 
Iiport tilti: Raytheon International Sales & Services, Lexington 73, Massachusetts USA 
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Ron Gunn WA6KLL 
358 Albatross Ave. 
Livermore, California 


And Then There's Phasing SSB 


1 tome brew phasing type generation of SSB 
signals has numerous advantages over filtering. 
First, the frequency is determined by the 
builder, not the manufacturer of some filter. 
Second, it is cheaper to mild. Third, sidebands 
are selectable without changing carrier oscil¬ 
lator frequency. The method seems limited by 
a combination of apparent complexity and in¬ 
convenience in using. This article will attempt 
to explain the complex in simple terms as this 
is all the writer understands about it. 

It is inconvenient when the generator op¬ 
erates on the output frequency and must be 
retuned completely to QSY. Modern practice, 
however, is to generate the SSB signal on some 
fixed frequency and then mix with a VFO sig¬ 
nal to get to the ham bands. 9 me has grown 
to be an accepted frequency for this sideband 
generator to operate on. When mixed with a 
5 me VFi > the difference i requency is on 75 
meters and the sum is on 20. Two meters is 
available by mixing the 137 me from a string 
of multipliers with the exciter output and so 
on. 

This article is different from the many ex¬ 
cellent articles in the literature in that the pur¬ 
pose is to explain those tilings about building 
and operating these phasing rigs that recent 


articles have left out. Nothing new is con¬ 
tained here, but some of the simple things have 
not appeared in print for years as they are 
'well known”. A person without a good refer¬ 
ence library is therefore left out. 

Fig. 1 shows a more or less typical 9 me 
phasing exciter built using a Barker and Wil- 
iamson audio phase shift network (B Sc W 
350-2Q4). In principle this and other phasing 
exciters have three parts: The audio processing 
section, the rf phasing section and the bal¬ 
anced modulator. In the sample schematic this 
takes three tubes ami a regulator. 

The basic idea is to get two audio signals 
that differ from one another by 90 c , and to 
combine these signals in a pair of balanced 
modulators connected to a common if output 
transformer tuned to the rf (carrier) frequency. 
The result is a single sideband suppressed 
carrier output which is then mixed to get to 
the desired frequency and amplified to obtain 
the desired output power. 

Audio circuits 

The circuit shown is that recommended by 
B & W. Others tried have not worked as well. 
The purpose here is to split a single audio 
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1/2 12 AX 7 
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Fig. 1. Typical phasing transmitter. This is the schematic of the transmitter described in this article. 
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input into two separate outputs differing in 
phase by 90". These two outputs are as indi¬ 
vidual as the two channels of a good stereo 
system. B & W rates their unit at 90“ ±1.5“ 
over the audio range of 300 to 3000 cycles per 
second. The 500 ohm AUDIO PHASING pot 
across the input to the network will end up 
adjusted off center by a ratio of 5 to 7. Don't 
worry, this is the way it is designed to operate. 
The two outputs must not only differ in phase 
by 90° but must be equal in amplitude for 
proper unwanted sideband cancellation. The 
500 ohm BALANCE pot in the cathode cir¬ 
cuits of the audio section output amplifiers is 
provided to set this, and need be touched up 
only occasionally as the components age. 

Design of the preamp driving the phasing 
network must take into account the frequency 
range of the network. The high turns ratio of 
the translormer into the network is intentional 
and tends to shunt frequencies above the 
communications range. This turns ratio is 10:1 
for an impedance ratio of 100:1. Smaller 



Fig. 2. Balanced modulator os used in this exciter. 

coupling capacitors and cathode bypasses tend 
to hold down tile lows. The low pass filter 

network in the secondary of T! insures that 

¥ 

there is adequate rejection of the higher fre¬ 
quencies which will show up as chatter on the 
unwanted sideband if allowed into the phasing 
network. 

The effect of excessive lows will be in¬ 
creased difficulty in tuning your signal at the 
receiving end, because most energy below 
300 eps will appear in both sidebands. The 


Front view of the phasing 
SSB exciter. The audio 
balance control is on the 
rear. Nate that mic gain 
is a screwdriver adjusted 
control. 
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cifcct of excessive highs will be a chatter 3 
ke and more away from your carrier fre¬ 
quency on the unwanted sideband side. These 
are design, not tuning problems. 

I o sum it tip, the output of the audio sec¬ 
tion consists ot two individual audio outputs 
which are confined in range to the upper and 
lower limits of the phasing network and which 
are quite precisely 90° out of phase with each 
other and equal in amplitude. We can call 
them A and B and will pick them up later. 

RF circuits 

Art electron-coupled, crystal controlled car¬ 
rier oscillator at 9 me is used as the rf source. 
T10 is timed to the output frequency of this 
oscillator. Til also tunes to the same frequen¬ 
cy and is driven hy T10. The oscillations in 
the two tuned circuits are 90° out of phase 
when properly tuned. The amplitudes of these 
oscillations should he fairly equal. Large in¬ 
equality between these two outputs as meas¬ 


ured at the swinger of the CAliVKIEH BAL¬ 
ANCE pots will show up in the form of less 
unwanted sideband cancellation (suppression). 
Adjustment of this amplitude may be accom¬ 
plished hy varying the distance between the 
two coils or In installing a small capacitance 
(gimmick) between the two. 

Tuning adjustment for Til (and inciden¬ 
tally T10) should be readily accessible to the 
operator (not a screwdriver adjust function) 
as Til will have to be touched up if the un¬ 
wanted sideband cancellation seems to be 
drifting up. The Q of these transformers should 
be about that obtained by using 70 pf to tune 
the inductors to the required 9 me. 

Wiring from the rf transformers thru the 
output should be symmetrical. Balance be¬ 
comes more difficult when there is, for in¬ 
stance, more capacity from one set of diodes 
to ground than the other. The link output on 
T12 must be on the center of the coil, and it 
must present a balanced load. Otherwise, 
carrier balance will be impossible and, in 



Top view showing parts 
layout. 9 me tune is the 
adjustment for the out¬ 
put control. 
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Side view of the exciter 
showing ports layout. The 
audio section is nearest. 
Note the output trans¬ 
former on the right. 











short, it won’t work. 

The two outputs from the rf phase trans¬ 
formers are obtained by winding a couple of 
turns ol hookup ware around the cold or 
grounded end of the coils. The audio outputs 
A and B are connected to one end of these 
links while the other end goes to the swingers 
of the CARRIER BALANCE pots. The .001 
bypass hi each audio circuit should be installed 
right at the rf link if the wire run is long. 'J 'he 
swinger of each pot ends up w ith pure audio 
and pure rf signals on it, unmixed. Mixing 
takes place in the balanced modulator. 

Balanced modulator 

I he two CARRIER BALANCE pots are 
carbon as they must pass rf. The amplitude of 
the rf signal should be at least three times the 
audio, l his rf signal is used to switch the mix¬ 
ing diodes on and off while the audio signal 
determines the maximum value to which the 
mixed signal can go. The rf must therefore be 
much greater than the peak of the audio. 

Many types of signal diodes can be used, 
though all should he selected for compatability 
if practical. Tliis consists of checking the for¬ 
ward resistance oi a number of units and 
taking the four that are most alike. 

Looking at Fig. 2 now, let's imagine that 


the tuned circuit on the right is set at 9 me. 
When a positive cycle is generated, it goes 
thru the upper diode and pulses the tuned 
circuit, driving point U positive. A hall cycle 
later, point i is negative and point L has be¬ 
come positive. At this same time the source 
is applying a negative cycle thru the lower 
diode, also to point L. The positive and nega¬ 
tive at point L cancel, and there is no out¬ 
put. This is true as long as the upper and 
lower diodes are conducting the same, any 
small variations being compensated for by the 
CARRIER BALANCE pot. 

When audio appears, it tends to turn one 
of the modulator diodes on while turning the 
other one off. This allows unequal positive 
and negative cycles thru to the tuned circuit 
and they do not cancel, thus producing an out¬ 
put whose amplitude varies at an audio rate 
w hile superimposed or a radio frequency sig¬ 
nal. This output is not distinguishable from a 
set of sidebands with no carrier. When two of 
these are properly phased in relation to one 
another and are connected to a common rf 
transformer, one sideband adds while the other 
neatly cancels out. 

Note that each of the two balanced modu¬ 
lators produces both upper and lower sideband 
output while removing the carrier. The actual 
elimination of one of these sidebands is done 
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Bottom view. The terminal strip On the upper left is for all power connections to the rig. 


by cancellation in the timed circuit to which 
both are connected. 

The 500 ph choke connected to the center 
of T12 is an absolute necessity. An attempt 
to build a simple SSB rig !rom a schematic 
where this choke was omitted resulted in a 
frustrating week spent seeking the answer. 
This choke is the return path for the audio 
signal fed into the balanced modulator, but 
must hold the whole tuned circuit away from 
RF ground or the very important .180° differ¬ 
ence across the circuit will not be maintained. 

Tuning up 

Once the SSB exciter is tuned up and oper¬ 
ating into a mixer stage there is no need to do 
more than touch it up occasionally. It will Ire 
desirable to null the CARRIER BALANCE 
pots as in any kind of SSB exciter, but the 
only other attention it will need is an occasion¬ 
al check ol the unwanted sideband rejection. 
Start by injecting a 2 kc signal into the MIC 
input. Tunc the tone in with a sharp receiver 
on the uuselected sideband and null it out 
with the RF PHASE and AUDIO PHASING 
controls. Switch sidebands a couple of times, 
milling the unwanted sideband each time, and 


the job Is complete. 

A little bonus here for those who are not 
too familiar with phasing rigs and have read 
this far: Sj is the sideband reversing switch. 
To go from one sideband to the other in a 
phasing rig it is necessary only to reverse one 
of the two audio outputs. 'I his question is in 
practically every FCC Technician and General 
Class exam issued. 

An oscilloscope is very handy when one of 
these rigs is being tuned up for the first time 
though with patience it can be done like the 
touch up in the next to last paragraph. For 
the complete tune up: put a 2 kc sine wave 
tone into the MIC input and advance the 
GAIN control a little. Referring to Fig. 1, con¬ 
nect the horizontal and vertical inputs of the 
scope on audio output A. Adjust the gain on 
both inputs for a perfectly diagonal line (same 
number of divisions across as up). Now put the 
horizontal on the other audio output B. Adjust 
AUDIO PHASE and BALANCE to get as 
good a circle as is possible. Advance the MIC 
GAIN until the circle is as large as practical 
before it distorts. Remove the tone. Talk into 
the rig with the microphone that will be used. 
Adjust the MIC GAIN so that the hash on the 
screen is not larger than the circle that was 
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there. Do not operate with more MIC GAIN 
than this as all kinds oi distortion can result. 
Instead, look for power gain elsewhere. 

Now turn on the 9 me oscillator. Put the 
antenna lead from a selective receiver near the 
output of the rig as a sensitive output meter. 
Tweak the capacitor in ifie oscillator grid for 
maximum out. Tune TIG and T12 for max out. 
Tune 1 11 to as close to resonance as is possi¬ 
ble at this time. Go back and forth adjusting 
the CARRIER BALANCE pots for minimum 
output until a null is obtained. Unbalance one 
of the pots and make sure 1T0 and T12 are 
at maximum, then renull. 

Introduce the 2 kc tone, being careful not 
to overdrive the audio system as mentioned 
before. Using the selective receiver, find the 
weakest sideband (if there is one). Flip it from 
upper to lower (using SI) to check. When the 
weakest is found, tune on it and adjust the 
AUDIO PHASING, BALANCE and RF 
PHASE (Ti l) to null it out. Be careful to go 
from upper to lower and back repeatedly, al¬ 
ways nulling the unwanted sideband, until 
either is at full null when selected by (lie side¬ 
band selector switch SI. The rig is now on 
SSB, only one of the tones being present at any 
given time. 

It is possible to null out one sideband, say 
the lower, without having the upper nulled out 
when sideband selector switch SI is flipped. 
This is why it is necessary to go to the trouble 
of going from one sideband to the other to get 
a genuine sw Reliable null. Both sidebands have 
the same carrier oscillator frequency and, once 
adjusted, are selectable at will using SI. 

The exciter shown in the photos was built 
from the typical schematic (just to be sure) 
and works I B. The intention here has been to 
foster understanding of these rigs. Since many 
excellent construction articles exist there seems 
to be little need for more specific information 
of that type. 

The following bibliography contains a few 
construction articles for those interested, plus 
the sources from which this article was lilted. 

. . . WA6KLL 

Photographs by Alan Pemberton WA6LEU 
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| □ Second-Class Radiotelephone License Handbook. New | 

3rd edition ; complete study course for elements I, 

II and III of the latest FCC exams. Helps you earn | 

I the license you need for communications and two- | 
way radio work. Order GAN-2, only $3.95 

1 □ First-Class Radiotelephone License Handbook. By Ed- I 

word M. NolL Completely Revised and Updated. Con¬ 
tains questions and answers based on Element IV 
of the FCC exam -all the information you need to 
qualify for a 1st Class License. Also provides the 
essential knowledge of broadcast theory and basic 
principles required by a communications engineer, a 
Order BON-2, only . . . . . ... . $4.95 | 

□ Amateur Radio Antenna Handbook. By Harry d. I 

Hooten * W6TYH * Tells how to select the best 
antenna system for optimum performance. Gives 
full details on antenna theory, design, construction, 
and application. Order AMA-1, only . ..... $2.95 

□ Amateur Radio Construction Projects. By Charles car- I 

ingeUa. Shows how to build 40 or 80 meter novice I 
transmitter, 30-watt 15, 40* SO meter transmitter, 
hulun antenna matching unit* crystal-controlled 
converters, etc. Detailed building instructions. 
Order ARP-1, only. ... ...$2.50 | 

□ Ham Antenna Construction Projects. 3y J. A . Stanley „ I 

Practical guide to custom-building your own an¬ 
tennas; describes all types of arrays, installation, 
tuning up and testing; shows you how to make the 
best use of antenna power. Order HAJ-1, only $2.95 

□ Transistor Transmitters for the Amateur. By Don I 

Stoner. Shows how to build solid-state crystal oscil- | 
lutor, low-power CW Emitter, power amplifier, CW 
rig <80 or 40 meters) P 1.00-mw CW rig for CB, and 
many other transistorized rigs. 

Order TTS-f, only .. .* . . $2.95 

□ Practical Ham Radio Projects. By Charles Car in peiia. I 

Circuit diagrams* parts lists* and descriptions for 
building 12 unique and useful ham shack devices at 
the lowest j>ossibIe cost (all-band 500 W linear 
amplifier for less than S75; adjustable electronic 
keyer under $10, etc.). Order ARC-1, only , , . . $2.50 

□ Troubleshooting Amateur Radio Equipment. By Howard ■ 

S . Pyle. W7QE. *Shows you how to repair faults in 
receivers, transmitters, antenna systems, etc. Full 
data on test instruments and procedures required; 
includes many schematics of popular Emitters and 


receivers. Order AMP-1, only , ... $2.50 

□ Handbook of Ham Radio Circuits. HRC-1 . $£.95 

P 101 Ways to Use You* Ham Test Equipment. TEM-6 . ( £.59 

□ Amateur Radio Mobile Handbook. AMH-1 . 2.95 

□ Amateur Radio Station Manual (Logbook). ASM-1 ... . . 3,95 

□ So You Want to Be a Ham. HAM-1, _ ____* 2.95 

□ General Class Amateur License Handbook. ALP-1. 2.50 


□ Sams International Code Training System. CTG*1..,, 6.95 


1. “SSB Jr., 11 G E Harn News, November 1950, 
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3. Qrr W6SAI Radio Handbook, Sixteenth Ed. 
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Ed. 1956. 

7. “A Simple SSB Exciter/* October 1961 CQ (remember choke 
on T 12 i). 

8. “Diode Modulators/ 1 May 1963 73 Magazine (recom¬ 

mended). 

9. "Active SSB Modulators/’ July 1963 73 Magazine, 

!0* “Single Sideband For the Radio Amateur/' ARRL 1954* 
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Better Selectivity tor 
Your Transceiver 

Use a crystal filter for better CW performance 


The recent trend towards transceivers in 
amateur communication equipment has given 
the owner a very fine piece of equipment for 
either mobile or fixed SSB work. It has, how¬ 
ever, also given hint a very inadequate re¬ 
ceiver when he desires to use the unit for 
fixed station CW work; the 3 kc selectivity 
characteristic being far to broad for good 
code communications. It would seem that a 
narrow passband for CW would be a very 
desirable feature to have built in, but, since 
it almost universally is not, some external unit 
to accomplish this is very much in order. 

Over the past year numerous, and in some 
cases quite effective, devices have been de¬ 
signed to improve the overall selectivity of 
such receivers. Usually however they suffer 
from the common deficiency of insufficient 
skirt selectivity which leaves the receives open 
to strong adjacent channel interference and, 
since “adjacent channel” usually means six or 
seven signals, this can and does wash out many 
contacts which would otherwise be com¬ 
pleted. The device to be described here im¬ 
proves this skirt selectivity and when used 
with an outboard audio filter such as de¬ 
scribed in the July 1962 issue of 73 does just 
about all that is possible to do to insure good 


contacts under the present conditions. 

A glance at the schematic (Fig. 1) shows 
the unit to be an outboard 455 kc, two sec¬ 
tion, half lattice crystal filter with a product 
detector and an audio amplifier. A small 
built-in power supply furnishes the unit with 
heater and plate voltages, however, it might 
be possible in some cases to extract these volt¬ 
ages from your receiver as the requirements 
are not large. 

The selectivity curve for this amplifier 
(Fig. 2) is approximately 200 cycles wide at 
the —6 db point and Ians out to approxi¬ 
mately 700 cycles at the —30 db point. The 
overall width of the response curve for a filter 
such as this can be changed by die proper 
choice of crystal sets. Crystals spaced farther 
apart in frequency will broaden out the top 
of the curve and still leave the skirt charac¬ 
teristics substantially the same. Careful align¬ 
ment of a filter of tills type is necessary, es¬ 
pecially so when you use w ide spaced crystals, 
otherwise you will have a response something 
like that of Fig. 3—the chances are this is 
what you will get when you finish your first 
rough alignment anyway. You can however, 
by carefully setting the rf generator to the 
center frequency between the two crystals, 
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Fig. 1. Schematic of the outboard crystal filter CW adapter for SSB transceivers. 
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Fig. 2. Response curve for two section filter using 
crystals for channels 4 1 and 321. 


fill in the center clip as you bring the if trans¬ 
formers into resonance, and increase the gain 
at that frequency. In case you do use wider 
spaced crystals you probably will need to 
stagger tune the if transformers to get a flat 
top to the response curve. This is no problem 
at all if you happen to have a sweep genera¬ 
tor and not a very difficult one with only a rf 
generator and an output voltmeter. 

Just in case you do have a sweep generator 
and happen to be a perfectionist you can also 
improve the skirt selectivity in the —30 to 
—50 tlb range by carefully balancing the ca¬ 
pacity between the two halves of your lattice 
filter. The flaring out of the otherwise quite 
straight sided response characteristic is largely 
caused by capacity unbalance. An improve¬ 
ment in the skirt selectivity can also be ob- 
tained by the addition of more crystal sec¬ 
tions. This complicates the alignment how¬ 
ever, so is not particular!> recommended un¬ 
less a sweep generator is available. 

The coupling from the receiver to the unit 
can be accomplished in several ways. The 
method shown in Fig. 4 uses a small (10 pf 1 
coupling condenser connected to the last ij 
stage of the receiver, right at the point where 
it enters the detector stage. This will detune 
the last if transformer a little and will require 
a small adjustment of it's slug, but this can 
be left until last when it is easily accomplished 
by watching the S meter ol your receiver. 
Just in case you do not wish to solder any¬ 
thing in your new receiver it is possible to 
get enough signal to operate the unit by sim¬ 
ply making a few tight wraps of insulated 
wire around the lead coining from the last if 
can instead of installing the condenser. Five 
or six turns should be sufficient but put on 


more than that if possible. The if voltage from 
this coupling capacity is then brought out, 
preferably through a small BNC or an RCA 
jack on the rear of the chassis, to a short piece 
of co-ax going to the input of the outboard 
unit. Keep this co-ax lead as short as possible 
to avoid undue losses and the detuning of the 
if coils at each end. 

The input if transformer used (Fig. 1) is 
one of the 4.5 me type tuned, in this case, to 
the receiver’s if of 3 me. In case the receiver 
you have uses an if of a different frequency 
this transformer must match what you have 
of course. With the loading effect of the co-ax 
die input of this 4.5 me transformer should 
resonate at the desired 3 me with no trouble, 
if not it mav then be necessary to shunt the 
input coil with a small condenser of 10 to 20 
pf, a little cut and try may be necessary here 
as your co-ax lead length has a definite influ¬ 
ence. The output coil of this transformer will 
require a small shunting condenser to bring 
it down to the 3 me frequency also—again 
some cut and try may be necessary. 

The first converter uses a 6BE6 tube in a 
standard mixta - circuit with the oscillator oper¬ 
ating on a frequency of 2545 ke, which, when 
beating with the incoming frequency of 3 me, 
gives the proper if frequency for the unit. In 
case you have a different if frequency which 
will require a different oscillator frequency, 
care must be exercised to insure that the os¬ 
cillator will not have harmonics which fall 
inside the ham bands* These can be picked 
up by the receiver and can be very annoying. 

The output transformer for the 6BE6 is a 
standard 455 kc job with the secondary split 
by two 100 pf condensers. In the remote case 
that this secondary cannot be brought into 
resonance it will be necessary to change the 



Fig. 3. Typical untuned response curve for two sec¬ 
tion filter. 
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value of these two condensers slightly. This 
probably will not be necessary however. 

The four crystals are rather common on 
the surplus market and are obtainable for a 
very modest price. They come in FT241 type 
holders and are marked in channel numbers. 
The ones used for this filter are marked chan¬ 
nel 41 and 321 (two each) which are for the 
narrow passband. 

The second if transformer between the two 
crystal filters is identical with the first. Here 

again it may bo necessary to pad the windings 
with a small condenser of 20 to 30 pf on the 
input and perhaps larger than the specified 
100 pf on the output. This is not a difficult 
job as you can see as you tune up the coils 
that you can’t quite reach resonance with the 
slug and you can also see with a trouble 
which way you must go to reach resonance. 

The second 6BE6 is a product detector 
which is an excellent detector for OW as well 
as SSB, The oscillator section of this tube 
beats with the 455 kc signal to form the beat 
note for CW and the carrier insertion for 
SSB (it’s understood that you must use a 
wider passband for SSB than the one de¬ 
scribed here of course 1. Ti e tuiv'ng condenser 
is used to select either upper or lower side¬ 
band and can also be used for fine tuning of 
SSB. To adjust this oscillator simply set the 
condenser half way in and adjust the coil slug 
for zero beat with the 455 kc signal, the two 
sidebands, upper and lower, will then he on 
one side or the other of this zero beat. 

fhe output of this stage then goes through 
a small filter to take out the rf and on through 
a gain control into the 6C4 amplifier stage. 
The output of this stage can be reinserted into 
the receivers audio system or amplified by a 
power stage of nf and used directly with it’s 
own speaker. In the case of this unit it is am¬ 
plified by the 6C4 and used only with head- 
fones. 

Probably the best way to ‘tune up” the unit 
is to set a rf signal generator to 455 kc and 
insert a fairly strong signal into the grid (G2) 
of the product detector (the second 6BE6). 



Top view of the outboard CW adapter 



i__ j 

Fig. 4. Connecting the adapter to a transceiver. 


then tune up the BFO and check your audio 
circuits. If these operate properly, go back to 
the input of the second if transformer (T2) 
and, after inserting the two following crystals, 
tune up the if transformer. You can then set 
your oscillator to the exact center frequency 
between the two crystals and touch up your 
BFO coil slug. Now move the generator back 
to the input grid (jG2) of the first 6BE6 and, 
after disabling the oscillator section by short¬ 
ing t lie coil T5 and inserting the remaining 
two crystals, tune up the first if transformer. 
For the last adjustment retune the generator 
to the receiver's if and insert this into the in¬ 
put of the unit and adjust the conversion os¬ 
cillator to the proper frequency to give the 
455 kc beat. Don’t forget to remove the short 
from T5. 

Now if you have installed the input if trans¬ 
former T4 tune it up and you are finished ex¬ 
cept that you probably will need to touch up 
the slug in T5 when you tune in a signal with 
your receiver in order to get it right on fre¬ 
quency. All these adjustments sound difficult 
but can be accomplished with a simple rf gen¬ 
erator and a reasonable good ac voltmeter. 

The unit is built in a 5 by 9. 1 * inch alumi¬ 
num chassis with the input and output jacks 
on the rear apron. The two controls on the 
front are the audio gain, which also has the 
power ON-OFF switch and the bfo oscillator 
condenser. This condenser, as called out on 
the parts list is a 35 pf job which might be a 
little larger than you will like— making the 
adjustment a little critical—so you may, if you 
wish, reduce its value a small amount and 
increase C7B by a like amount. No special 
care or skill is required to build or adjust this 
unit, anyone who has done any receiver work 
at all should encounter no difficulty—it is even 
possible to align the unit using nothing but a 
signal generator and vour ear, optimum per¬ 
formance would be an accident in that case 
however. 
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One or two general comments—care must 
be taken with the first conversion oscillator 
construction. If tin's oscillator drifts, vour con¬ 
verted frequency will drift right through the 
narrow filter passband. In ibis case when you 
first turn tile unit on there will be no output, 
then as the drift builds up the output will in¬ 
crease to a maximum and then go back to 
zero as the oscillator drifts the frequency on 
by. It depends, of course, on just where in the 
drift time you originally set up the tuning, 
but in any event a drift can play hob with 
your results. The oscillator could well be crys¬ 
tal controlled but you probably will need to 
spot the crystal yourself so if you like to grind 
crystals to spot frequencies by all means try it. 

The only reason for the first if transformer 
in the unit is to isolate the conversion oscil¬ 
lator from the receiver, as any oscillator volt¬ 
age getting back into the receiver’s avc cir¬ 
cuits will give a constant S meter reading 
with no signal input. The isolation of the 
6BK6 is quite good however, so if you wish 
to cut corners you probably could omit tin's 
transformer with small consequences. It might 
be well to leave a blank spot on the chassis 
and first try the unit with the input running 
directly into G2 of the first 6BE6 then, if it 
turns out to be necessary' you can go ahead 
and mount the transformer. 

The performance of an outboard if and de¬ 
tection unit such as this will make a world of 
difference when hy ng to use a transceiver 
with a 3 lec passband for CW communication 
or, for that matter, with any of the cheaper 
receivers which could use a little better selec¬ 
tivity. 

In case you are one who takes vour ham 

J w 

work at all seriously it will certainly pay you 
to construct a unit such as this. You should 
have no serious problems getting it to operate 
and it really makes a lot of difference when 

.m 

yon need that extra selectivity—and when 
don't vou? As stated earlier, when you use 
this unit with an audio filter you have just 
about done all that the home builder can do 
to solve the interference problem. Besides 
that, building things like this is fun—try it. 

. . . Roanhaus 


Parts List 

C4, 47 pf negative coefficient capacitor. Sprague iOTCU- 

N750-Q47. 

C7A. 35 pf variable. 

VI It. 120 pf silver mica. 

C20-23. 100 pf mica. 

11, T2. 455 ke if transformers. 

T3. 750-1400 Mb rf coil. Miller 4413. 

T4. 4.5 me ij transformer. 

T5. 30-69 fih rf coil. Miller 440S„ 

T6. Power transformer with 130 volt secondary. 


You earn your FCC 
First Class License 



or your money back! 

THERE'S A WORLD OF OPPORTUNITY 
FOR THE MAN WITH AN FCC LICENSE 


All it takes is a few spare hours a week and NRI's FCC license 
Course to open the way to increased opportunities in Comma* 
nications. With an FCC License, you’re ready to operate, serv¬ 
ice and install transmitting equipment used in aviation, broad¬ 
casting, marine, mobile and Citizens-Band communications. 

What does it take? Men with absolutely no training or expert 
ence in Electronics complete the course In 10 months. A Tech* 
nician or man with some background can easily cut that time 
in half. And because NRl has a greater enrollment than any 
other school of its type, training costs you less than compara¬ 
ble courses offered by other schools. Further, YOU MUST PASS 
your FCC exams or NRl refunds your tuition in full * 

Get full details today about NRl FCC License Course plus 9 
other home-study instruction plans offered by NRl, oldest and 
largest school of its kind. Mail coupon for free catalog. There's 
no obligation. No salesman will call. NATIONAL RADIO 
INSTITUTE, Washington, D.C. 


MAIL NOW for FREE CATALOG 
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NATIONAL RADIO INSTITUTE 
Electronics Division 
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Norm Gignoc KlQIM 2 
w>i zk Stanrs WB2CEE 

Navy Recruiting Station 
P.CX Building 
Albany, N,Y. 



Put your old preselector to work again 


A Crystal Controlled Front End 


Have von taken a look lately at that ‘once- 
prized' broadband pre-amplifier you bad such 
high hopes for. . . . You had hoped it would 
make your receiver 1 lottcrn’-a-firecraoker/ but 
it turned out that you fount] your receiver was 

i r 

too 'broadband' to handle the added rf with the 
pre-selector hooked in ... you hail hoped that 
it would help you pull in the l)\ on the 
higher frequencies, but it only makes the noise 
as well as the signals louder. How would von 
like to put it back in operation? . . , and with¬ 
out too much difficultv? . . . and with little 

* 

expense? 

This unit to be described here cauie into 
existence when it was realized that my own 
DB-22A, HF 10-20 and DB-23 pi < -amplifiers 
were sitting under' the bench . . . and that I 
had a sizeable investment in this equipment 
which was going to ‘waste/ I d like to add 
here that the Ovstall-controlled I mi it end de- 
scribed in this article will work equally well 
with tht' old-timer DB-22, the K-9er and the 
Amcco P-CL pre-selectors . . . (pre-selectors 
and pre-amplifiers meaning the same thing in 
the text of this article). 

So, if you'd like to put into use some of 
those fine, but very little used pre-selectors, 
read on. If you’re only interested in knowing 
how it s done . . . that in itself is worth the 
time to read die article, i’ll sa\ this much 
about the unit described here ... it perks up 


die stability of liie low-to-medium priced re¬ 
ceivers . . . and it’s a good w ay to start copying 

CW like you'd like to. 

0 

Circuit principle 

The function for the crystal-controlled front- 
end (CCFE) rig is basically an rf oscillator, 
feeding a mixer (hetrodynirig all signals down 
to the 3.5—1.(1 me range), then through a 
cathode-fo] lower stage to the front cud of the 
receiver. 

What it does for the Receiver 

It is a known fact, that the* stability ol the 
low-cost and medium-priced receivers is best’ 
on SO and 75 meters . . . and is usually ‘pretty 
good on 40 meters, but when you time 20 m 
and especially 15 and 10 m, the stability and 
sensitivity of the receiver drops off in leaps 
and bounds. This little gem will make your 
receiver think all signals, be they on 20. 15 
or 10, are really 3,500 kc to 4,000 kc signals 
. . . this is the principle of the ‘tuned if cir¬ 
cuitry. Therefore, you could say the crystal- 
controlled front-end takes all signals and 
heterodynes thim ‘down’ to the range of your 
80-75 meter-band on the receiver dial. Why 
the pre-selector, you ask? You need the pre¬ 
selector to build up the rf signal coming from 
the antenna, to a level which would put the 
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band-selected CCJ into action . . . and too, 
the pie-seiector tends to keep the strength of 
the signal, altliongh broadband through the 
pre-selector, at an even keel . . . the preselector 
acts as the tuning element ol the signal. 

How do you do it? 

Set the pre-selector lor the strongest signal, 
b\ tuning in the normal fashion. Switch the 
proper crystal stage into play on the CCFE . . . 
and tune the signals on the receiver's SG-75 
meter band. Therefore, if llie preselector were 
tuned for 15 m CW, and the crystal-controlled 
front-end crystal was switched to the ‘15’ 
mete: position, the receiver would effectively 
lie receiving 80-75 meter signals . . . e.g. Pre¬ 
selector at 21.100 m, CCFE switched to T5* 
(with the 17,500 kc crystal in place within the 
socket), the oscillator, (6AB4), mixer (6AH6), 
and amplifier (6AB4) would introduce a‘3.600 
me* signal to the rf amplifier (or if there is no 
such stage, to die mixer of the receiver). 

The signals entering the receiver’s rf ampli¬ 
fier stage (at the antenna input) are stable, 
selective, and strengthened rf notes which have 
been through pre-selection, heterodyning and 
slightly re-amplified. You will find the receiver 
is operating with greater effectiveness as you 
“bandspread' your signals across the band. 
There are no further adjustments to make to 
the CCFE; there may need minor re-tuning of 
the pre-selector tuning knob should you swing 
from, say the low end to the top end of the 
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Fig. 1. Schematic of the CCFE. 


hand. In most cases, the RME Pre-Selectors 
are fairly broadband, and depending on the 
‘built-in* selectivity of your receiver, may or 
may not require much attention, other than to 
make initial band selection and placing the 
tuning knob in the general portion of the band 
which you desire to operate. 

Construction hints 

As the schematic, Fig. 1 depicts, the layout 
is fairly simple and normal construction pre¬ 
cautions should be observed. Leads are not 
critical, but as with any component connected 
with rf oscillations and amplification, as well 
as mixing, the tradition of keeping the leads 
short is recommended - . . especially those 
leads from the crystal sockets to the band- 
switch. Current carrying leads should he lead 
along the chassis and the signal carry ing wir¬ 
ing should be traced about ?a" above chassis. 

Coil LI is a CTC 1 me coil with 180 turns 
removed. Any other coil that will tune to 3.75 
me (the center of the band) will do very well. 

Tlie photo shows a general scheme for com¬ 
ponent layout. 1 lie cable uses an octal plug 
which leads to the receiver’s power source 
feeding the filaments, B-f- and common ground 
and the rf source from the pre-selector. 3 he 
shaft and crystal-selection switch are left ex¬ 
tremely long in this case, because it allows the 
constructor to place tlie unit inside the re¬ 
ceiv'd in an appropriately suited location and 
with either an extension shaft, or as is (depend¬ 
ing oil location within the receiver) the shaft 
affords the extension needed to come through 
the front panel of the receiver (alter drilling or 
punching the appropriate size hole and placing 
a dial plate behind the knob to indicate the 
band/crystal selected. If it is desired to leave 
the unit outside the receiver, the shaft may 
be hacksawed down to size and would work 
equally as well . . . this arrangement is a 
matter of personal choice. 

Adjustment is simple. Apply power and tune 
coils L2 through L5 in sequence for maximum 
output consistent with reliable starting. A 
diode detector or dip meter may be used for 
this. Then peak LI and you're in business. 
Nothing more to do, vou’re receiving. 

... WB2CEE, K1QIM/2 

COIL TABLE 

LI. Tunes to 3.75 me. CTC 1 me coil wilb 180 turns removed. 
L2. Times to 10.5 me. Miller 4407* 15 lo 31 #h. 

L3. Tunes to 17.5 me. Miller 4405* 3 to 7 jth. 

L4. Tunes to 24.5 me. Miller 4404* 1.5 to 3.2 jih, 

L5. Tunes to 25 me. Miller 4404. 

All coil* have variable Iron cores 
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Ken Sessions K6MVH 
4861 Ramona Place 
Ontario, California 
Drawing by K3SUK 


The Key to 


Peaceful Coexistence 


Between 6 meters and channel 2 


Probably the most important task a 6-meter 
man will encounter is that of convincing irate 
neighbors that channel 2 interference is due 
to inadequacies in his TV set. 

When faced with a TYI problem, the ama¬ 
teur must convey a considerable amount of 
information to his neighbor in a fairly short 
time. For this communication to be effective 
(and understood), the facts must be pre¬ 
sented in an orderly, logical sequence, i he 
usual setting for ham-neighbor TAT confer¬ 
ences is not an ideal one for cooperative oral 
exchange. The relationship between the two 
individuals is strained at best. The neighbor 
is bothered by the fact that his program has 
already been disrupted to the point where he 
finds it necessary to make an appeal (or a 
demand) to the ham to knock it off. And the 
amateur knows that within minutes the band 
may be closing and bis DX for the evening 
will be over, 

t have noticed a certain clumsiness in my 
own oral explanations to neighbors. I skip 
over important details and neglect thorough 
explanations of the TV receiver’s problems. 
Consequently, disturbed televiewers have de¬ 
parted without satisfaction, only partially un¬ 
derstanding the situation. 

It was such a lack of effective communica¬ 
tion that prompted me to write a letter ex¬ 
plaining my side of the story. The results have 
been so successful that I feel others mi ght 
benefit from adopting the same practice. 

After writing the letter, T distributed copies 
to all my dose neighbors. Two days later, four 
high -pass filters were installed in the area, 
eliminating four TV! problems. When others 
in adjacent neighborhoods came to complain, 
I simply gave them a copy of the letter, allow¬ 
ing them to read it on the spot if they desired. 

It’s nice to be an accepted part of the 
neighborhood again. We actually get friendly 
visits from even those ‘hard’ cases now. And 
I don’t get that queasy feeling in my stomach 
anymore when I crank up the kw on 50.5 in 
the evening. 


Here is the letter, for those who might want 
to copy it lor their own use: 

To my neighbor: 

The purpose of this letter is to assist me in 
determining the extent of television interfer¬ 
ence occurring in this neighborhood from my 
amateur radio transmitting equipment. With 
your cooperation, all such interference can be 
removed and your television viewing need 
never be disturbed. 

If you are experiencing serious television in¬ 
terference (TVI), you can help me to deter¬ 
mine the best method of eliminating the prob¬ 
lem. 

The radio frequency spectrum has been al¬ 
located to commercial broadcasters, private in¬ 
dustry, special institutions, and amateur op¬ 
erators. Although this spectrum is crowded, 
there is room for all. The Federal Communi¬ 
cations Commission lias assigned me an ama¬ 
teur operator license (K6MVII) and a se¬ 
lected range of frequencies in which to 
operate. To obtain my license, I was required 
to pass a very rigid examination to prove inv 
technical ability and knowledge of rad in the¬ 
ory. I am not authorized to transmit on fre- 
(fuencies assigned to television stations. The 
FCC has taken great pains to assure that I do 
not. 

The fact that I can be heard on a television 
receiver does nof indicate that I am transmit¬ 
ting illegally. It is usually an indication that 
a television receiver lacks the selectivity re¬ 
quired to reject signals near the frequency of 
the TV channel. The type of TVI you have 
can help me to determine the cause and to 
help you effect a cure. 

i operate on frequencies between 50 and 51 
megacycles, as directed by the FCC. Chan¬ 
nel 2 covers a 0-megacycle spread from 54 to 
6(> megacycles. Thus, interference in your re¬ 
ception of channel 2 is a definite indication nT 
an inadequacy—although by no means incur¬ 
able—in the television receiver. 

Channel 2 interference is the most common 
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type of TV1 a 50-megacycle amateur experi¬ 
ences. No amount of filtering or regulation at 
the amateur transmitter can reduce this t\pe 
of interference because it is a receiver prob¬ 
lem and the cure can only he effected at the 
TV set. The degree of interference will deter¬ 
mine the prevention measures. 

If the picture is affected seriously, or re¬ 
placed by a series of horizontal bars that vary 
with the sound of the amateur station’s signal, 
the problem is serious enough to warrant in¬ 
stallation of a simple high-pass filter in the 
television antenna line. This will remove all 
channel 2 interference in 95*? of the cases. (A 
high-pass filter costs a minimum of Toe 1 and 
not more than $4,00. The price depends upon 
the degree ol filtering required.) High-pass 
filters are easily installed in minutes. While 
the FCC has cautioned me against installing 
filters for neighbors, I will gladly guide you in 
such installation. 

A letter to the FCC will quickly bring you 
assurance that the installation of filters in TV 
sets experiencing channel 2 interference is not 
the responsibility of the amateur but a joint 
responsibility of the set owner and the TV 
manufacturer. (TV manufacturers are now re¬ 


quired to furnish such filters on request tor 
sets manufactured after 1961. This is in recog¬ 
nition of the cause of the fault: the lack ol 
rejection selectivity in TV receivers.) To in¬ 
stall a filter, the 300-ohm antenna wire must 
he cut between the TV tuner and the IV sets 
antenna terminals. The “antenna terminal 
side of the cut wire connects to one side of 
the filter; the “tuner” side connects to the 
other. This finishes the operation. 

I can furnish soldering equipment, wire cut¬ 
ters, screwdrivers, and technical advice. I will 
also recommend the type of filter you need 
and the place where the filters may be ob¬ 
tained. 

Another type ol IVI attributable to the 
television receiver's inadequacies is the pickup 
of an amateur’s audio signal although the pic¬ 
ture may be undisturbed. This type of inter¬ 
ference is not restricted to a particular chan¬ 
nel, and frequently occurs in hi-fi and stereo 
systems, radios, and fm receivers. Generally, 
the cure is very simple—but again, it can only 
be accomplished at the place where the inter¬ 
ference occurs. The principal sources of sig¬ 
nal pickup are the ac line and speaker wires. 
First, make sure your amplifier is well 
grounded to a good earth ground (such as a 
cold water pipe). If this doesn’t do it, the ac 
line must be bypassed to the amplifier chassis. 
This is merely a matter of soldering a .01- 
microfarad capacitor from each of the 110- 
volt wires to the chassis at the ac input to the 
amplifier. 

If the interference is on channel 11 or 13. 
die problem may be attributable to harmonic 
radiation. If this occurs, I can help it at my 
transmitter by installing a low-pass filter in 
my own transmitting antenna line or by taking 
more extreme measures in shielding. This will 
not affect channel 2 interference. 

Whatever the interference or cause, I want 
to cooperate with you. There is no reason why 
you can’t enjoy your evening hours with tele¬ 
vision while I indulge my chosen hobby. Ham 
radio and TV reception are compatible, but 
only through reasonable interference precau¬ 
tions cooperatively administered. My wife is 
probably more critical than any neighbor, and 
she enjoys color TV nightly, watching anv 
channel without interference. I eliminated 
problems at my own set by installation of a 
75tf filter. 

My name is Ken Sessions. I operate a 6- 
meter amateur radio station at 4861 Ramona 
Place. Please feel free to stop by at any time 
for any reason. We can just get acquainted, 
discuss IVI, or talk about die world crisis. 
The coffee pot is always on. 

. . . K6MVH 
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Breadboard of the if am¬ 
plifier in Fig. 2. 


James Ashe W2DXH 
R.D. 1 

Freeville, N.Y. 


Bread boarding 


Do you breadboard everything you build? 
Maybe 1 should have asked, do you bread¬ 
board anything you build? I suppose bread- 
boarding each circuit would be too much, but 
it seems to me that in general most ama¬ 
teur electronics builders do not do as much 
breadboarding as they should. 

1 think I ought to mention for the beginners 
that the term “breadboard” stems from the 
days when real, actual breadboards, obtained 
sometimes from (lie kitchen, were used for 
building circuits. In a way that seems like a 
long time ago, blit as recently as the late 
thirties people were still writing up projects 
built on breadboards. In fact, I remember 
seeing such projects in the now defunct elec¬ 
tronics sections of Popular Mechanics and 
Popular Science after WW2! 

But enough of that. Why do you bread¬ 
board? What is breadboarding, if circuits are 
no longer built on pieces of wood? And how 
about stray capacitances, and having the cir¬ 
cuits right out in the open? What about shock 
hazards? These are some of the questions you 
might ask about breadboarding. 

I might begin answering them by giving 
an example. Fig. 1 is a schematic of a crystal- 
coupled if circuit, copied out of an amateur 
publication. This isn’t the entire if section. It 


is a single basic circuit unit. 

Now let’s look at this in a hardheaded, 
skeptical sort of way, like the farmer who saw 
a purple cow. The first thing to do is to de¬ 
cide on a plausible explanation of how it 
works. I ll skip over that point since it will do 
you good to work ii out for yourself and I’m 
aiming for a different target anyway. The 
next thing to do is to decide on reasonable 
values of voltage and current This is a very 
good exercise because these operating values 
are rarely given, and are useful in dealing 
with a circuit that doesn’t work. Besides, it 
helps clear lip some residual doubts about 
how the circuit works. Now when we look at 
this schematic we see some interesting things. 

Namely, if the supply voltage is 150 volts 
and the rated class A (from tube handbook) 
circuit is going down through the tube, then 
the drop across the load resistor puts the 
anode voltage at minus 700 volts. We must 
conclude that the tube is carrying far less 
than its rated current. Is the resistor ten 
times too big? I his amid happen as a result 
of a misplaced decimal point. II it were 4700 
instead of 47,000 ohms, at ten ma, there 
might be about 50 volts across the resistor an 1 
100 volts across the tube. I his certainly 
seems belter. 
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Secondly, how about those 2200 ohm re¬ 
sistors at cathode and anode of the phase 
splitter? This triode has the same ratings as 
the other one. Again, 10 ma thru 220> ohms 
gives 22 Volts. This drop in each resistor leaves 
100 volts For the tube. But wait! How about 
the grid voltage? If the grid is at ground and 
the cathode at plus 22 volts, this particular 
tube is cut off, carrying no current at all. 
Obviously this triode, also, is carrying a cur¬ 
rent far different from the handbook listing, 
unless we can find another possible error. 
W hat might it be? Well, anode anti cathode 
resistors have to be equal, and they can’t be 
too large, and the grid-cathode voltage has to 
suit the anode voltage and current. There’s 
only one way to do it. We have to bring the 
grid voltage above ground. 

If the 10 ma is flowing, and the cathode is 
at plus 22 volts, the grid has to be at a little 
lower voltage than that. About one volt should 
do it. Current to a positive grid? No, not when 
the grid is negative with respect to the cath¬ 
ode. We want the grid to be at about 20 or 
21 volts—the cathode will follow it by the 
required amount positive because of the fairly 
large cathode resistor. If we add a resistor— 
it might have been left out of the drawing- 
just large enough to pass enough current 
through the grid-to-ground resiston to bring 
the grid to tlie required voltage, it should 
work. 

That would account for it—one incorrect 
parts value, and a copying error. We might 
want to change a 47k to a 4.7k resistor and 
add a 560k resistor. 

Now before we go oil and celebrate, there 
is another possibility to consider. Somebody 
built this circuit and if worked. But we have 
just decided it can’t work, or at least that it 
can’t work very well. How are we going to 
resolve this? But a good idea to have an an¬ 
swer before going to the time and expense of 
building the finished product, wouldn’t it? 

This is where the breadboard comes in. The 
old practice of building things on bread¬ 
boards was gradually transmitted to the proc¬ 
ess of trying things out on breadboards. But 
what with the natural shapes of components, 



Fig. 1. Original schematic of a crystal-coupled if 
amplifier. This circuit has o number of problems 
os discussed in the text. 


the convenience of working on a metal sheet, 
and the I act that chassis seemed to be more 
available than breadboards, the metal type 
breadboard came into use. It is still called 
breadboarding, but I have seen and adopted 
the term “universal chassis.” 

So let’s suppose you have a universal 
chassis handy (I’ll come back to this later, 
meanwhile see the photograph). You have a 
heater voltage transformer and a power supply 
providing a few reasonable \oItages such as 
75, 90, 108, 150, and 258, stabilized by volt¬ 
age regulator tubes, also some instruments 
and a clear place to work. 

So. Those voltage regulator tubes I men¬ 
tioned. If you use a series dropping resistor, 
or a tapped resistor, to get the correct voltage, 
every time the current changes the voltage 
will change too. Also, while these regulator 
lubes are not very accurate, they may be bet¬ 
tor than \ our meter. And the current the sim- 
* 

pie breadboard circuits use will rarely exceed 
the capabilities of a single tube to regulate— 
20 ma or so. 

Now we can start bread boarding the circuit. 
Look at the universal chassis again. This is 
the circuit 1 am writing about, after bread¬ 
boarding. There are a lot of parts aren't there? 
This is what the permanent ones do: The 
posts at l lie corners enable you to set the 
chassis with any surface down and expect it 
to stay that way while you work on it. Supply 
voltages are brought in through the tip jacks 
in the chassis, left hand end. Signal voltages 
go in where required, sometimes through a 
jack in the front of the chassis, often to a 
wire projecting out ol the circuit, or through 
a jack in one' of the posts. There are some 
clearly identifiable ground jacks for circuit 
and particularly and most emphatically for 
safety reasons. V ben making connections the 
ground is made first; when removing wires 
the ground goes, definitely, last. 

T he holes across the front of the chassis are 
for controls. Additional holes are drilled if and 
where needed. Transformers are mounted by 
one end or corner, and we try to get along 
without meters and such in the chassis. In nor¬ 
mal usage the tubes or transistors project 
downwards, out of the way of the work. 



Fig. 2. Revised schematic of the if amplifier. 
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W e work mostly on the upper, flat surface. 
You can see the tube sockets projecting up¬ 
wards, some miscellaneous wiring, and two 
sets oi three wires eacli across the chassis. 
These wires are the supply lines, permanently 
connected to labeled jacks at the end of the 
chassis. I labeled the jacks plus-plus, plus, 
chassis, minus, heater, and heater. The plus- 
plus and plus lines go across the side of the 
chassis away from you, with the center one 
being well connected to tbe chassis. One of 
die three on the side toward you is also con¬ 
nected to the chassis, the other two being a 
minus and a no-connection. Two lug strips 
mounted inside the chassis carry the heater 
voltage, and t run wires for this as needed. 
When stripping the chassis, I leave the heater 
wiling in because it rarely needs to be 
changed. 

Now we have things pretty well explained 
and are ready to start. Having collected the 
parts we start putting them in. There are two 
extremes here which you would like to get 
fairly in between. You aren’t trying to build 
an electronic masterpiece, but on the other 
hand if things don t go well you might be 
working on it for quite a while. I try to put 
parts in neatly with enough room around 
each one for another and without putting too 
many into networks floating in the sky (hal). 
But ! don’t let this interfere with getting the 
circuit finished so I can answer my questions. 

So now the tiling is put together. ! connect 
it to the power supply—ground lead first! And 
I turn on the heater voltage only. One min¬ 
ute later I turn on the high voltage and if 1 
have any idea that a particular component 
might be expected to sizzle, l’m watching it. 
(smoke test) Usually everything goes well 
and we are ready to make measurements. 

This brings us to a Major Problem. T hat is, 
how can you get the most from your time? 
Which measurement will supply the best an¬ 
swers? If the measurement doesn’t tell you 
anything, you are wasting your time. And the 
only way to avoid this is to have some idea 
a) what you should find and b) why you 
might not find it. 

With this in mind we approach the bread¬ 
board—which has passed its smoke test—with 
a good voltmeter. Measurements verify our 
conclusions about the tube currents being 
small. But what is the circuit gain? It seems 
to be about unity! At this point we need to 
stop and think very clearly because rf meas¬ 
urements tend to be hard to make with sim¬ 
ple gear. Now the bigger the signal we put in, 
the bigger the output will be, and both will 
be easier to measure than very small signals. 


But if we put in too large a signal, we will 
upset the tube biasing, spoiling our results. 

Back to the tube manual. The <>BK7 entry 
doesn’t show any plate characteristics but it 
does say 18 ma per section thru 56 ohms 
cathode resistor, which will yield a grid to 
cathode bias of slightly over 1 volt. That means 
the absolute maximum rf signal on the grid 
ought not to exceed 2 volts peak to peak. At 
best we would like to have a signal a tenth 
of this amplitude, peak to peak. Let’s settle 
for about half. The frequency of the signal is 
determined by the crystal we are using—let's 
say we have a 6.9 me crystal in the socket. 

You must make these measurements with 
something that won’t disturb the circuit too 
much, and a proper rf probe attached to a 
vacuum tube voltmeter is one way to do it. 
Another good tool is a Tektronix scope and 
probe—then you can compare input and out¬ 
put to check for non-linearity. Or go to a lower 
frequency and use a Heathkit oscilloscope. 
The important thing is to have an instrument 
—something that will at least suggest to you 
what’s happening in the circuit. 

Well. Now the circuit is assembled—I won’t 
say built because we want to have it around 
the least possible amount of time. It has 
passed its smoke test, a gain check shows that 
something is getting through. We start to 
measure voltages. The grid of the first triode 
is negative! The cathode voltage indicates a 
current of 2.2 ma is flowing, and the anode 
voltage is about 36 volts. Now why is the 
grid negative. . . . Having reasoned that out, 
we see about the gain. With a transconduct¬ 
ance of 9300 micromhos we would expect a 
fairly high gain—vve get a result something 
like 4! Seems we could use more current. So 
in goes a smaller anode resistor and we see 
the gain increase, but as we continue in this 
line we find that the gain does not get up to 
the figures we might think possible. Well, we 
won’t worry about that—come back to it later. 

After disconnecting the signal source we 
go on to see what the second stage bias volt¬ 
ages are. Well, here’s the cathode at 3.4 volts 
and the anode at 139 volts. J hat is 135 out of 
150 volts across the tube. Seems like there 
should be more across the resistors. Also the 
grid voltage is going to tend to overshoot the 
cathode voltage if the signal is large enough. 

That’s another thing to keep in mind. 

Taking a signal voltage measurement at the 
grid of the second triode, we reduce the gen¬ 
erator voltage until we have the same voltage 
out that we formerly had in—a volt or less, 
depending on our instruments. This is to avoid 
overloading the second stage. 
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Reconnecting the signal generator we make 
a gain measurement. The gain, expected to 
he near unity, turns out much poorer than 
that. Since the tube current is small, it seems 
that a good move is to increase it. Adding a 
560k resistor from plus 1.50 to the grid brings 
up the current—now the output signal is better. 

Why didn’t we start at the second stage 
and work backwards? In an audio amplifier 
this would be a good idea, since we could use 
the finished part to operate a loudspeaker, 
and we could listen to the results. But this 
circuit is an rf circuit containing a quite ac¬ 
tive tube and a crystal whose properties near 
resonance are very, very abrupt. r l his way we 
can put the signal into the relatively tame 
first stage and if there is any reaction from 
the second stage back to the first ( there is), 
the circuit will be seeing this in fhe way most 
similar to normal operation when finished. 

A measurement now shows that there is a 
much larger signal at the second stage anode 
than at the cathode. How can this be? The 
same current is passing through both 2200 
ohm resistors, there simply has to be the same 
signal voltage at both points. But these meas¬ 
urements show otherwise. . . . Ila! This is a 
reactive circuit. We have different reactances 
at anode and cathode though the resistances 
are the same. The reactance is probably ca¬ 
pacitive, and there is more of it at (lie cathode 
than at the anode—we should probably add a 
trimmer, anode to ground. We’ll come back to 
that—we go on to (ho output and think about 
the 100 pf capacitor which is taking the place 
o( the next triode’s input characteristics. 
What’s the reactance of that capacitor at 6.9 
me? About 200 ohms. Then why use a great 
big grid resistor of 100k? The phase splitter 
should lie able to drive a heavv load. Let’s 
put in a smaller one and see what happens. 

47k . . . 15k . . . 8.2k . . . 2.2k , . . how long 
can this go on? Finally we stop at 470 but 
this obvmuslv is not the end of the line. The 
output is down a little, just enough to detect 
the change. Having gotten some results in 
this line, we put it off till later. 

The sharp tuning is beginning to be a pain 
. . . well, let’s solder in the anode to ground 
capacitor and .see what happens to the gain. 
Whv, it appears that the gain increases as the 
anode capacitance is increased! The more 
capacitance from anode to ground, the higher 
the gain! An the anode and cathode signal 
voltages are nearly aqual. Now that’s an in¬ 
teresting result, and a useful one loo. The 
schematic now looks like Fig. 2. 

At this point the apparent circuit gain has 
increased from about one to around five, the 


tuning seems to be sharper, and we feel like 
stopping. did some things that aren’t listed 
here, mostly checks to get the clearer idea of 
what was happening. The greatest problem is 
the signal generator which tunes too fast. 
Let’s see, if I had another universal chassis, 1 
could put together a simple circuit with a 
cathode follower into a gain control, with 
good bandspread, about a mil of plate current 
. . . let’s see now. . . . And I leave the subject 
at this point. It isn’t finished. That bandspread 
signal generator will be needed, and we ought 
to look itito the actual characteristics of that 
diode pump probe at these frequencies (mine 
is off to half at 200 mv PP input, reads 0.8 
times input at 4 volts I etc.) and we should 
read up on some vacuum tube and rf meas¬ 
urements theory before trying again. 

So that’s an example of the application of 
the universal chassis to breadboarding a sin¬ 
gle circuit. Can you see how much better this 
is than wrestling with a semifinished product? 
A good hard look at any circuit can pay big 
dividends. But human nature and other prob¬ 
lems being what they are, the hard look is 
likelv to be deferred if you can’t do it fairly 
easily and efficiently—hence the universal 

w “ 

chassis and its associated power supplies, 

That seems to introduce the idea quite 
thoroughly. I think that only one or two points 
remain. The first is circuit capacitances, to 
chassis, and to other wiring. Now how large 
are those capacitances, really? Are they very 
large compared to the other capacitances you 
put in yourself? Tn general, they are not. And 
in cases where they are vou can (rv to mini¬ 
mize them, or at least allow for their effect. 

The other point is safety. Those high volt¬ 
ages, out in the open. Anybody who works 
with high voltages is going to get bitten. But 
the frequency with which this happens can 
be made verv close to zero. The first thing 
you do about this is decide on a sequence for 
turning things on and off—high voltages last 
and first, respectively. Then you learn to fo 1 - 
low this sequence, invariably—or at least al¬ 
most invariably. Then you keep in mind 
that though you remember turning the thing 
off iust now, you are going to act as if it were 
still hot. And finally, vou try not to have such 
a cluttered and crowded bench that you lose 
control of what vou are doing. T think that to 
the extent that these precautions are fudged 
—and thev will he fudged—accidents are more 
likely. But von will learn verv quicklv, prob¬ 
ably have already, that the greater the volt¬ 
age the more religiously von will follow the 
safety procedures you have decided upon. 

. . . W2DXH 
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Donald Nelson WB2EGZ 
9 Green Ridge Road 
Ashland, N.J. 


Noise Considerations 

in a Preamplifier 


Many pages of text have been devoted to 
the classic subject of noise, but few hams in¬ 
volve themselves with this information. Un¬ 
fortunately. most noise concepts are explained 
at an engineering level that is difficult for the 
amateur to comprehend. Noise in an amplifier 
is the primary criterion of merit at frequencies 

above 100 me. The basics covered bv tins 

. 

article should he known by all VHF-UHF en- 
llmsiasts and will be useful to every ham. 

Tube Noise 

The predominant sources of noise in tubes 
are described briefly as follows: 1 
S hot Noise is caused bv random emission of 

HP 

electrons, It is found throughout the useful 
range of operation and is somewhat greater 
at high current levels. 

induced grid noise is due to fluctuations m 
the space charge which induce voltage in the 
grid circuit. This is a predominant source of 
noise above 30 megacycles. 


Partition noise is caused by the division of 
current to several positive electrodes. It is 
this noise which makes tetrodes and pentodes 
more noisy than triodes. 

Gas noise occurs when gas particles in the 
tube become ionized. Gas noise is not usually 
a problem above 10 Me. 

Flicker noise is another low frequency effect 
caused by variations in cathode emission. 

The total noise output of a tube increases pro¬ 
portionally to the square root of temperature 
(°K), the tube resistance, and band width. 
Mathematically, this is expressed as 

Enoise = y4k T R Af 
where Enoise is noise voltage output 

K is Boltzmann’s Constant = 1.372 x 
10' 23 joule/°K 

T is the absolute temperature ( C K) 

R is resistance (ohms) 

Af is the bandwidth 

Usually a triode amplifier will have lower 
noise if it has a high transconductance (Cm). 
(From the formula, » .m may be considered 



Fig. 1. Typical noise figure vs. frequency for UHF 
tubes and transistors. Note that curves are intended 
to show shape and only represent typical transistors 
and tubes. Modern transistors may have very low 
noise figures and much higher corner frequencies 
so that they are superior to tubes for al) practical 
purposes. 



Because several other factors, such as 


construction, enter into the picture, this gen¬ 
erality is not used to show the merit of a tube 
in the VHF-UHF frequency band. A new 
term, noise figure , is introduced to cover the 
situation in a more practical manner. 


NF! = 


Sj/N, 

S./N 0 


In this formula, it is seen that Noise Figure 
(NF) is a ratio of the input signal-to-noise 
ratio (Sj 'Nj) and the output signal-to-noise 
ratio (S./NJ. Pretty confusing? Not really, 
if one considers that a high signal-to-noise 
ratio is what is most wanted. In an ideal am¬ 
plifier with no noise, the input signal and 
noise would be amplified the same amount, 
and the signal-to-noise ratios would he the 
same. (Sj/Nj — S (l /N„). 

The noise figure would he 1 (0 db not 1 
dh). Because the amplifier is not noiseless, 


L Ryder, J. IT, Electronic Fundamentals and Applications, 
Prenike-Hal! Tm., Englewood Cliffs, XJ V| 1959, PP 2U- 
213 
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llie output sigiiaI-to -1 loise ratio is always lower 
than that ol the input. Noise figures of ampli¬ 
fiers are therefore always greater than 1. It is 
convenient to speak of noise figures in terms 
of decibels (dh) because of certain mathemat¬ 
ical relationships. The noise figure in decibels 
is a power relationship equalling 10 log,,, NF. 
A perfect noise figure of 1 is equal to 0 db. 
Let us now consider adding a preamplifier to 
a receiving system. Using the information 
from the last paragraph, we know that the 
noise will be greater, but the factor of gain 
also enters the relationship. 


NF overall = NF 2 4- 



NF t — Noise figure of the original system 

in db. 


NF 2 — Noise figure of the preamplifier in 

db. 


C 2 — Power gain of the preamplifier in 

db. 

If NF, = 11 db 
NF.) — 5 db 
G_, = 10 db 

NF overall = 5 + 11 - 6 db 

The preamplifier has thus improved the 
system noise figure by 5 dh. it can he seen 
that the preamplifier will generally improve 
the system if its noise figure is lower than that 

and the preamplifier has reason¬ 
able gain. 


Sem iconductor noise 


Transistors and semiconductor diodes have 
noise generated in the junction (S). Random 
electrons, whether excited by temperature or 
the flow current, are the sources of this noise. 
Semiconductor noise depends greatly on the 
type of junction and the various geometries 
(shapes) of junction. 

Excess noise is the term used for the low fre¬ 
quency noise in semiconductors which is in¬ 
versely proportional to frequency. The graphs 
showing transistor noise do not include excess 
noise because low frequencies are not con¬ 
sidered. 

Shot noise in transistors is approximately the 
same as that for tubes. 

Thermal noise is generated by temperature 
changes and relates directly to the resistance 
of the element. The same mathematical rela¬ 
tionships hold for semiconductors as for tubes. 


Tubes vs. transistors 

If curves are available lor noise figure and 
power gain of various tubes and transistors* 
the amateur would be wise to compare before 



FBFQJENCY (MEGACYCLES: 


Fig. 2. Typical power gain vs. frequency for UHF 
tubes and transistors. The same considerations ap¬ 
plying to the tubes and transistors in Fig. 1 apply 
here. 

selecting a specific device. Noise figure curves 
have been sketched in Fig. I for a comparison 
ol shape. Note that the transistor has a mini¬ 
mum noise plateau which extends from below 
VHP to (lie transistor's upper frequency limit. 
This plateau is in the 2 db to 5 db NF region. 
From the upper limit of the plateau, the noise 
figure increases rapidly to a maximum slope 
ol 6 db/octave. (An octave is the range in 
which the frequency doubles.) 

Tube noise figure is seen to have a some¬ 
what different curve which may cross that ol 
transistor noise figure. Assuming the curves 
shown were accurate for a particular tube and 
transistor, it may be seen that this transistor 
takes preference on the 132 me band while 
the tube would be better on 220 me and 1296. 

The gain curve of a transistor (Fig. 2) is 
the inverse of the noise figure curve, dropping 
sharply from the maximum gain level to zero. 
Tube power gain declines more gradually 
which makes the tube useful al frequencies 
where the transistor is not. A distinct advan¬ 
tage of tubes which is not obvious from these 
curves or calculations is their comparative 
ruggedncss and resistance to transients. 

The question of whether or not to add a 
preamplifier is best answered by determining 
just how much performance is gained for the 
expenditure ol time and money. The author 
feels that nothing is accomplished if the noise 
figure is compromised. A lew simple calcula¬ 
tions can tell you if the preamplifier project 
is worthwhile. Assuming the calculations rec¬ 
ommend the project, it should be emphasized 
that optimum noise figures are achieved only 
with careful construction. Good Luck! 

, . . WB2EGZ 
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Ben Raju VU2NR 
B-22 Nonak Pur 
New Delhi, India 


A Transistor Receiver — VU Style 


We, in India, have no manufactured ama¬ 
teur equipment in the market of the quality 
required for SSB operation. Our Government 
does not allow import of non-productive ma¬ 
chinery, which covers most of our ham gear. 
Besides most of us do not have necessary 
finances to buy it off the market either. 

Yet our ambitions are high. We want to 
keep up with guys in the other parts of the 
world. I he only way to do it, is the hard way. 
We home-brew our equipment. Since econ¬ 
omy and performance are the basic considera¬ 
tions, our designs eliminate sophisticated 
gadgets; we do not bother about good ap¬ 
pearance either. 

! started thinking about building a receiver 
when I got a packet of transistors from 
DL3IK. I was a novice in transistors, as I 
had hardly seen one before. Being in proud 
possession of these tiny gadgets I sought sim¬ 
ple literature on transistors and their appl ica¬ 
tions. Soon I acquired enough information to 
kick off. 

A review of my ham gear collection re¬ 
vealed a lot of possibilities in the use of com¬ 
ponents of command receiver BC 455. I 
stripped one of all the components except the 
ganged condenser, antenna trimmer, rf coil 
pack assembly. Relocating the if transformers, 
octal bases, and terminal strips. I kept on 
tinkering till 1 built for myself a 12 transistor, 
plug iu coil, ham-band receiver, which is de¬ 
scribed below. 

Circuit description 

First is a grounded base rf amplifier using 
a AF114(Ti). The grounded base application 
is expected to provide greater stability and a 
better noise figure, similar to the grounded 


grid electron tube application. The original 
coil pack assembly and the plug-in system is 
adopted for use in this receiver but the coils 
are rewound and connections suitably altered. 
The receiver is protected against damage due 
to reception of strong signals by a reverse 
biased diode OA72 across the antenna coil. 
The output is coupled to the base of the mixer 
stage transistor API I4(T 2 ). The heterodyne 
oscillations are fed to the emitter of the same. 
The components of this stage are particularly 
chosen for best mixing efficiency. The mixer 
collector is connected to the if transformer 
where a low impedance tap is provided on the 
coil to match the crystal filter that follows it. 

The oscillator is a colpitts type with a 
grounded base transistor AFll 1(T : >). The ca¬ 
pacitive tap is provided by 50 pit and 170 pf 
condensers for connection to the emitter of 
T ;{ . Since the band required to be covered is 
only 350 ke in the 14 me band, no difficulty 
is experienced in tracking. 

The stability ol the oscillator is excellent, 

m I 

but the frequency is very sensitive to supply 
voltage variations. A 1.5 volt change in the 
supply voltage varies the oscillator frequency 
by 10 K.c. This might be a very good feature 
for use in FM. but presents a great problem 
in SSB work. I could not lay my hands on a 
stable supply source hence I decided to run 
the oscillator exclusively from a string of five 
1.5 v torch light cells. Since the drain on the 
supply is only 1,2 ma, the cells may last their 
shelf life. ] run the receiver of! a supply which 
by no means is stable. 

The selection of the intermediate frequency 
of my receiver was determined by the fre¬ 
quency of the FT 243 type crystals available 
to me. Tire intermediate frequency in this case 
is 7540 kc. Since the if is high, there is hardly 
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any chance of image frequency appearing in 
the if section. 

The filter is similar to that described by 
W3HEA (in QST Oct. 1960). X L and X 2 are 
toroid coils, the formers of which have an 
interesting origin. Commercial transistorized 
portable receivers come with miniature if 
transformers of the size inch tube. They 

V 

have ferrite cups which surround the coils. 
Such cups are salvaged from these trans¬ 
formers. When the base of the cup is carefully 
sawn off it leaves a ring with a fiat wall about 
'•> inch diameter, tt takes about 25 turns ol 
36SWG bi filar winding to resonate around 5.5 
me with a parallel condenser of 15 pf. In ac¬ 
tual circuit these toroid coils are shunted by 
trimmers 3-15 pi and timed to maximum amt 
the best if response. The first full section filter 
is independently terminated by 600 ohm re¬ 
sistance and coupled to the following half sec¬ 
tion by a 400 ohm resistance, i found that the 
independent termination of the first section is 
necessary to get a flat if response. 

' he second section is also terminated by 
600 ohm resistance and coupled to the base 
of the 1st if stage. There are a couple of 
spurious response points in the filter. Since 
they are around 25 and 50 kc away on the 
high frequency side, they were allow ed to pass 
on to audio section where they are filtered 
out. 

The if strip consists of a 3 stage amplifier 
using AF.I H(T.,TgTfl) in grounded emitter 
con figuration. The coils are wound on the 
original if forms of BC 455. The coils are 
grounded in the middle and opposite ends 
brought to the terminals. This was done, an¬ 
ticipating the requirement of neutralisation. 
In fact the stages proved to be so stable neu- 
Iruling was not called for. Each coil is coupled 
to the next stage base by a 3 turn tap located 
adjacent to the ground point. The final if 
transformer has an eight turn link which 
feeds into the emitter of a product detector 
which is housed in the can itself. 

The normal practice is to use a diode de¬ 
tector in the transistor receivers, and I did 
the same. But this was unsatisfactory as it 
caused distortion on strong signals. After a lot 
of worry and tinkering. 1 hit upon the idea of 
using a transistor OC170{T-) without DC po¬ 
tentials as a product detector. It worked sur¬ 
prisingly well. The signal is given to the emit¬ 
ter. The bfo voltage is given to the base. The 
ii in the collector filtered uni. and terminated 
on af volume control. A condenser of high 
value of .02 pf was used across the potmeter 
to eliminate high frequency audio signals in 
the af strip that crept in due to the spurious 
response of the crystal filter. 



Fig, i. VU2NR'$ transistor ham receiver. 
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Coll Table 


c»>n 

Form 

Tu ms 

Gauge of 

Tap point 

Purpose 


dia 

No 

wire 



Li 

Original 

farms in tin* coil 

10 

22 

I 

Antenna and emitter of T t 

L* 

pack of 

10 

22 

8 

Col tret or of Tt 


BC455 



I 

Base of Ts 

L a 


10 

22 

S 

Collector of T, 





1 

Link In emitter of T* 

Hi* Lg 

Original 

42 

36 

18 

For ground 

anti 

if cans of 

BC455 



15 

For t ousting lo next stage. 

L? 

—do— 

42 

36 

IS 

For ground 





3 

turn link to emitter of T- 

* 

La 

bfo can 

35 

3S 

3 

Link lo base of T„ 

! 

of KC 455 





TR t & TR # 

Input am) 

output transformers for OC128 


\‘nir: Terminal 

blocks, coil assemble and several 

component s 

come out of 

BC455. 



The bfo is crystal controlled. The frequency 
C£Ul be moved slightly by varying the capaci¬ 
tance across the crystal. Tire coil, the transis- 

i# * 

tor T h (0 ’I70} and the crystal are all housed 
inside the original bfo can of the BC455, The 
crystal holder pins are shortened to allow 
tight packing in the can. The output is taken 
through a three turn link to the base of T 7 , 
the product detector. 

The af section consists of a stage of audio 
amplification, the driver and a class B push/ 
pull output. Slight negative feed back is used 
in tl re early audio stages. The output stage 
can deliver an output of 500 mw on a signal 
ol 10 iiv. The output stage is protected by 
deriving its base bias through a low resistance 
network across supply voltage. J’wo thermis¬ 
tors type B2B are provided for stabilisation 
during hot weather. Hie output transistors T,, 
and T |2 (Tl’ 66) are housed in a heat sink 
and clamped to the side of the receiver chassis. 
This stage idles at 2 ma and goes up to 150- 
200 ma on signal peaks. 

Avc is not provided as it was not consid¬ 
ered an essential requirement of a ham re¬ 


ceive)'. Provision is made for baud hopping by 
changing the coil packs. At the moment a coil 
pack for 20 meter band is made as there is no 
activity on other bands around this part of 
the world. 

The receiver is put into operation on the 
20 meter hand and minor adjustments, as 
found desirable, are made. Later it is given a 
check to satisfy a ham in any part of the 
world. The sensitivity’ is .7 microvolts for a 
signal to noise ratio 10 db and gives 50 row 
output for 2.5 microvolts of signal input ap- 
proximalely. This level is good enough for a 
comfortable copy. The selectivity cheek indi¬ 
cates a 2.1 kc filter response. The response is 
Hat except for a 2 db pop up adjacent to 
sheer drop on die high frequency side and, 
with bio adjusted to 400 cps at 6 db point on 
filter characteristic, the fidelity is good for 
SSB operation. The stability can be considered 
excellent as SSI! copy is not lost by knocking 
the receiver on the (able. The appearance, 
however, is poor, but the owner has no reason 
to grumble about it. 

. . . VU2NR 
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HAM RTTY 

RTTY is growing very fast. Even the ARRL has 
accepted it and is now broadcasting bulletins 
in teletype. This book is the most complete one 
on the subject. It's written for the beginner as 
well as the expert and contains pictures and 
descriptions of all the popular machines, where 
to get them, how much, etc. $2.00 

Peterborough, N. H, 03458 


32 


73 MAGAZINE 








































T¥ 






W2EYY demands 
a lot in a mobile 
antenna... 

His 

AUTO-MATCH 
gives it to him! 










-mzm 










The nauticaily nice Robinsons are blue water sailors. From Penobscot Bay in summer to the 
Bahamas in winter, Robbie (W2EYY) and XYL Elsa cruise the Atlantic in their 56-foot ketch 
"Lodestar" . . . virtually always afloat and literally always in contact on 20 meters and 75. 
Robbie demands a lot in a mobile antenna. He has to! So high on the “Lodestar's" nmzen 
mast a stock model Waters AUTO-MATCH stands up under the salt-weather beating only year 
'round exposure on the Atlantic can give it. And Robbie's AUTO-MATCH (with the mast stays 
bonded) gives him a signal afloat many hams would welcome ashore. We take such per¬ 
formance in stride at Waters, because we built a plus in AUTO-MATCH for just such severe 
service. Radiator tip of stainless steel . . . interchangeable coils permanently sealed in low- 
toss Epoxy . . . mast of aircraft aluminum. If you’ve mobile antenna problems asea or 
ashore, could be you'll find the permanent solution in Waters AUTO-MATCH. Costs a mere 
$38.85 complete on 75—even less on the other bands. And that includes the stronger 
signal, too! 
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WATERS 

MANUFACTURING INC. 

WAYLAND, MASSACHUSETTS 

WATERS PRODUCTS ARE SOLD ONLY THROUGH WATERS QUALIFIED DISTRIBUTORS 
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The 

Astro 

Ten 



Allan Schechner W3Y2C 
Ellis Hersh W3IXL 
2466 77th Avenue 
Philadelphia, Pa. 


Here's a leu meter mobile transceiver that 
is small, efficient, inexpensive and rather easy 
to build. Spare evenings over a three week 
period were all it took to get it going. Its one 
watt power level has been sufficient to enable 
the authors to hold QSOs around the Phila¬ 
delphia area. The design approach was to 
make the rig as simple as possible so that the 
average ham could get involved with R3 
transistor circuitry. Let s face it—equipment is 
all going transistorized and not everything 
you might want will be available commer¬ 
cially. There’s always that certain type of rig 
you wish you had but nobody's selling, so 
back to the workbench. 


The modulator Q r , is a straightforward class 
A "Heising” type using a filament transformer 
as a modulation transformer. Stage Q, serves 
as a microphone preamp. Emitter negative 
feedback was included both to improve bias 
stability and linearity and to prevent acciden¬ 
tal burnout of the modulator. 

Reception is accomplished by the tried and 
true method of using a commercial frequency' 
converter with its output on the broadcast 
band, which then goes to the existing car ra¬ 
dio. Power switching for the converter and 
transmitter circuits is all solid state, a feature 
found in only the most modern equipment and 
providing simplicity' and reliability at low cost. 


Theory ol operation 

The transmitter portion i see Fig. 1) con¬ 
sists of crystal controlled oscillator Q* (a 
2N697) driving an amplifier Either 

third overtone crystals on ten meters or fun¬ 
damental crystals from 9500 kc to 9900 kc 
may be used in the oscillator. The final ampli¬ 
fier approximately matches 50 ohms, so no 
additional matching network was included. 
Inexpensive transistors were used in the final 
and no heat sinks arc needed. 


Construction 

The transmitter is built on a printed circuit 
board for ease of cutting and drilling and to 
be able to make soldered ground connections. 
The preamp is also built on a printed circuit 
type board but the modulator transistor is 
mounted on the case for good heat dissipa¬ 
tion. Laminated copper printed circuit boards 
arc commonly available from large electronic 
parts dealers. 

The completed circuit boards, modulation 
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IN >004 
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Schematic of the Astro Ten. QI is a 2N697. Refer to text for details on construction and circuits. 


transformer, antenna relay and converter are 
mounted bv means of standolls and home- 

w 

made brackets in a 3x5x7 aluminum Minibox. 
Layout and parts placement may be judged 
from the photographs. Che only critical wiring 
is on the transmitter board and the guideline 
here is to keep the leads short. The board is 
mounted so that Q A is close to the crystal 
socket, which is mounted on the front panel. 
The oscillator is coupled to the final by a link 
which feeds through a hole in the copper 
shield, which is soldered to the printed board. 
Use solid insulated hookup wire, about #22 
for this link. 

A word about the modulator transistor: the 
case is isolated from chassis ground by the 
mica washer and bushing supplied with the 
transistor. De-burr die mounting hole and 
base and emitter lead holes. Make sure there 


is clearance for these leads. Check continu¬ 
ity from the transistor case to chassis before 
wiring the modulator to be sure there isn’t a 
short circuit. , 

The remaining parts were drawn from the 
junkbox. These include the antenna relay, 
Motorola antenna connectors, fuse holder, 
rotary ceramic function selector switch, con¬ 
verter in-out switch and pilot light. Hole 
sizes and spacings shown are for the author’s 
components and should be revised by the 
builder ii substitutions are made. These are 
non-critical items and will not affect perform¬ 
ance of this rig. Wiring between circuit boards 
and controls was done with solid insulated 
hookup wire except for some RF lines. These 
are shielded, stranded hookup wire, shields 
grounded at each end. Subminiature coax 
will also do. 



Top view of the Astro 
Ten. !n the lower center 
is the commercially 
made converter with the 
modulator Chord to see) 
just above it to the left 
and the transmitter at 
the upper right. 
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• Great Circle Bearings * “Q" and “2” Signals 

• Great Circle Charts * World Time Chart 

• Prefixes by Countries * Int'l. Postal Rates 

United States Listings.. .$5.00 
DX Listings..3.25 

See yoiif favorite dealer or order direct (add 25C for mailing) 


RADIO AMATEURS REFERENCE LIBRARY 
OF MAPS -ORDER YOUR SET TODAY! 
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RAO IQ AMATEURS GREAT CIRCLE CHART 

h^tme Great Circle bearings in degrees 
8ft S» M. ci««s; B 0 d.n 
ington. D.C., Miami, Seattle, San rran 

cisco & Los Angeles. p0&t paid 51.00 

UNITED STATES MAP-AH 50 States with 
Ml! areas, prefixes, OX and time zones. 
FCC frequency allocation char . 
interesting information on all SO St - 
full color, 29" x 17".postpaid 50p 

3S »>» 

Complete reference library oj ^ps-set 
Of 4 as listed above . postpaid $2.50 

See your favorite dealer or order direct. 









Bottom view of the transmitter section of the Astro 
Ten. 


Tuneup 

With Qj, Q 2 and Q ;t removed, and a iiiilli- 
ammeter iti series with the collector of < t ) 5 (see 
schematic) apply power and press the transmit 
button. Q- should draw between 200 mu and 
350 mu. If it is far outside this range cheek 
Qi and Q-. Now interrupt power (go back 
to receive), replace Q,, Q 2 and Q :{ , apply the 
milliameter as shown to monitor final collector 
current and reapply power. Tune the oscilla¬ 
tor for maximum final current. The final will 
not draw current if the oscillator is not work¬ 
ing. A receiver serves as a good monitor to 
check the oscillator. Final current, when the 
final tank is dipped, and a dummy antenna 
(50 ohm one watt carbon resistor) is con¬ 
nected should be about 100 ma. Do not let 
the final current exceed 150 ma for any length 
of time, or the transistor’s dissipation will he 
exceeded. 

Now cheek operation of the rig across the 
hand by substituting different crystals i oli- 
tained from surplus stores). The oscillator 
tank might have to lie returned to cover the 
full range properly. Once tuned up, the milli- 
ameter may be removed and the rig will con¬ 
tinue to run reliably without any retuning. 
The authors monitor output irom time to 
tim e with a field strength meter (73, April 
62. p.9) but have noted no changes. 1 he 
transmitter board, bv the wav. is obviously 
larger than needed. W hen higher power RF 
transistors become much cheaper, a higher 
powered final will fill up the empty space. 
The modulator, by design, has sufficient re¬ 
serve power to handle a more powerful final. 

Instructions come with the converter, so 
nothing more need be added. If trouble is 
experienced here, recheck your wiring. Then 
(here's nothing to do but put it in the ear 
and enjoy it. . . . W3YZG, W3IXL 
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5 BAND MOBILE 

SWANTENNA 


MODEL 45 f 

MANUAL BAND SELECTION 

• Covers 75 meters in 5 positions, plus 
stops for ||| 20, 15 and 10 meters; 

• High efficiency loading coil. 

• 500 watt power rating. 

• Quick disconnect whip. 

• Bumper or deck mounting. 

• Fits any standard %-24 mount. 


MODEL 55 

REMOTE CONTROL BAND SELECTION 

• Same as Model 45, but With remote 
control switching from driver’s seat. 

• Control unit includes meter for tuning 
to maximum output. 

• 12 volt motor drive. 


Available now 
see your 
Swan Dealer 


ELECTRONICS 

Oceanside, California 
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Don Wiggins W4EHU 
7110 Cone Hills Circle 
Orlando, Florida 


Improving RTTY Reception 


It’s u big thrill to watch your printer pound¬ 
ing out perfect copy from u distant RT !Y 
station—hut it is far from thrilling when bursts 
ol interference suddenly cause the copy to 
look like a cartoonist’s idea ol profanity! llut 
don’t give up. . . . There are several things 
we can do to improve this situation. 

Most IVI 1 'i receiving converters convert 
the incoming FSK to audio tones. These audio 
tones are then passed through a limiter and 
then to tuned filters with associated tone de¬ 
tectors. Tills method of FSK detection is lun- 
dainentallv the same as I’M and exhibits 
much the same characteristics as FNL \\ hen- 
ever the signal we are trying to copy is 
stronger than interfering signals, the ‘capture 
effect’ occurs. The desired signal passes 
through tlie limiter and the interference is 
attenuated. So—to obtain a big reduction in 
the effects of interference on our RTTY copy, 
it is on]\ uecessarv to reduce the interference 

r ’»■ 

amplitude to less than that of the signals we 
want. 

There are three points in the average re¬ 
ceiving system which can usually he improved 
significantly. These are: 

{1) The if amplifier 



Fig. 1. Spectrum of 850 cps shift FSK signal 


(2) The second detector 

(3) The audio ahead of the RTTY con¬ 
verter. 

This article will discuss each area. Your 
particular receiver may he ideal in one or 
more ol these areas. You should he able to 
judge from the following discussion whether 
vou will benefit from some modifications in 

m 

your receiving set-up. 

IF amplifier considerations 

As in any communications system, the 
bandwidth of the if amplifier should be no 
greater than necessary to pass the spectrum 
of the signal you want to copy. Fig. ! illus¬ 
trates the spectrum of an FSK signal using 
S50 cycles shift. Notice that practically all 
of its energy is contained in a 1200 cps band¬ 
width, So, we see that 1.2 kc is the optimum 
if bandwidth for amateur RTTY reception. 
Many old receivers have if band widths de- 




Fig, 2. Improvement in interference by increasing 
if selectivity. 
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Fig. 3. Product detector circuits that can easily be adapted to most communications receivers 


signed for AM signals 6-10 kc wide. If you 
are using one of these for RTTY you should 
definitely take steps to improve the situation. 
To illustrate how effective using the correct 
if bandwidth is, take a look at Fig. 2. Here 
a receiver designed for AM reception is 
shown having an if bandwidth of about 6 kc 
at the half power points (—3 db). A CW sig¬ 
nal which is 6 db (one S-unit) stronger than 
our FSK signal comes on about a kilocycle 
away. Since it is passed on to the RTTY con¬ 
verter, it will capture the limiter and we start 
printing “Greek”! Now, suppose we can nar¬ 
row the if down to 1,2 kc as shown. The skirts 
of the filter attenuate the CW signal by 10 
db so it is now 4 db weaker at the converter 
than our FSK signal and our FSK signal has 
the upper hand. Perfect copy again! 

Many modern receivers designed for SSI! 
use have good mecharfical or crystal lattice 
filters with nice, steep skirts and band widths 
of 2 kc or slightly higher. These are excellent 
for RTTY, and optimum audio filtering (to be 
described later) is all that is required to put 
the finishing touches on the receiv ing system. 
If you have one of die older receivers which 
has an excessive if bandwidth, there are sev¬ 
eral possible ways of improving the situation. 
Obviously, a mechanical or lattice filter of the 
desired bandwidth can be installed or added 
by means of an adapter. Many articles have 
appeared in various magazines describing 
such modifications for popular receivers. 

If your receiver has a conventional crystal 
filter, some improvement can be obtained il 
care is taken in adjusting the filter. The selec¬ 
tivity setting and phasing control should be 
experimented with to find the best settings 
and these settings marked on die panel for 
easy resetting. You can easily get the filter 
adjusted too sharply which chops off part of 
the i'SK spectrum. This will cause the mark 
and space tones to have unequal amplitudes. 

The ubiquitous Q-fiver is also a good solu¬ 
tion to the broad receiver problem. The old- 
standby BC-453 has an ideal pass band for 
RTTY when the if coupling rods are pulled 
all the way out. 


Second detector 

At first glance, it would seem that the sec¬ 
ond detector would not be a fruitful point for 
improvement. However, ii your receiver has 
a conventional diode detector, a worthwhile 
gain in RTTY performance can be obtained 
by changing to a product detector. The rea¬ 
sons are much the same as for using a product 
detector for SSB. A diode detector produces 
beat-notes between all signals. Thus, if there 
are interfering signals coming in with the 
1 SK f the diode detector will generate new 
frequencies from all of those signals beating 
together. The result is an increase in noise 
added to the “honest” noise. T his just gives the 
RTTY converter that much of a harder job. 
When a product detector is used, it is linear 
with respect to the signal input and only 
beats between incoming signals and the BFO 
appear at its output. So, we give our RTTY 
converter the cleanest possible signal. II your 
receiver doesn’t have a product detector, you 
should certainly install one. il will help your 
SSB and 'W reception also. Fig. 3 si lows 
simple circuits which can be adapted to most 
receivers. Again, many articles have appeared 
describing this modification for popular re¬ 
ceivers. 

Audio filtering 

One of the easiest and most effective wavs 
of improving RTTY reception is b\ the con¬ 
struction of a double band-pass filter to be 
used ahead ol the RTTY converter. If urn in- 

r 

elude a switch to cut the filter in and out, von 
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can demonstrate ven dramaticaDv how the 

■■ 

filter can allow perfect copy even with heavy 
interference. 

Looking back at Fig. t we can see that the 
FSK energy is concentrated about the mark 
and space frequencies. The filter to be de¬ 
scribed has a response cone as shown in Fig. 
4. Note that I he response is down over 20 db 
halfway between mark and space. Thus, we 
can have a (!\V signal at 2500 cps nearly 100 
times as strong as our RTTY signal and still 
get good copy. The ball-power bandwidth 
of each bandpass section is about 250 cps 
which allows some margin lor misadjusted 
shifts and for a small amount of drift before 
retuning of the receiver is necessary. 

The circuit of the complete filter amplifier 
is shown in Fig. 5. A cathode follower Vi is 
used to drive the two bandpass filters in paral¬ 
lel. T1 le two series resistors are essential to pro¬ 
vide the correct driving impedance since I lie 
filters are modified m-derived types requiring 
a match at input and output. 

They are also terminated with the proper 
load impedance as shown. V* is used as a 
simple combiner and to provide some gain 
to overcome the insertion loss of the filter 
sections. A switch is included to be able to 
bypass the filter when narrow sliift is being 
copied (and to impress visitors with the 
gadget!). The input gain control can be 
permanently set to give unity gain through 
the filter-amplifier il extra gain is not needed, 

Details on building the filters are given in 
Figs. 6 and 7. The inductors are SS mh sur¬ 
plus telephone loading coils which are widely 
available. The capacitors used should be pa¬ 
per, mylar, or mica. The ceramic types arc 


Fig, 6. Circuit and values for sharp filters 



Fig. 7. Test set-up for tuning toroids. 

often voltage-sensitive so are not recom¬ 
mended. Notice in Fig. 6 that each toroid 
must be peaked at a frequency slightly higher 
than the filter center frequency. r ig. 7 shows 
a test set-up for tuning. A calibrated audio 
oscillator and a YTVM or scope is needed. 
I! you don't have an audio oscillator, an LM 
or BC 221 frequency meter can be used. Set 
the meter up on 2000 kc* with the crystal cal¬ 
ibrator on. You can then obtain accurate 
audio tones from the headphone jack by de¬ 
tuning the meter dial. For example, if you 
want 2125 cps, just look in tire calibration 
book for 2002.125 kc and reset the main dial 
to that reading. The beat note with the crystal 
will then be 2125 cps. 

With the circuit as shown in Fig. 7, select 
a capacitor for Ci, and tune the audio oscil¬ 
lator until you get a peak on the meter or 
scope. If the audio frequency is not the value 
desired, von can adjust the circuit bv either 
changing the capacity or removing turns from 
the toroid. If you wish to remove turns, then 
use a capacitor that gives a resonant fre¬ 
quency slightly lower than shown in Fig. 6. 
Then unwind turns until you hit the specified 
frequency. If you don’t want to fool with 
unwinding the toroid, then select a capacitor 
which gives a slightly higher reading. Then 
shunt it with small capacitors until the right 
frequency is obtained. Of course, if you’re 
lucky, you may find one capacitor which bits 
the right frenqueriey on the nose! Inciden¬ 
tally, small ceramics in the .001 to .003 range 
are OK for trimming since small variations in 
these would have negligible elTect. 

\\ hen all four toroids are properly tuned 
the filter can be assembled. Small pieces of 
perforated board with "flea clips’ are very 
handy lor mounting tire components. When 
installing the filters in the amplifier be sure 
to provide isolation between input and out¬ 
put to keep down leakage around the filters. 

Conclusion 

The suggestions in this article should help 
even I fie most mediocre RTT converter to 
do a top-notch job. They also will help the 
most sophisticated units to live up to their ex¬ 
pectations. Happy printing! 

... W4EHU 
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Most advanced power supply available 
For fixed stations, mobile or portable 
operation of all transceivers. 
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Mobile and Portable Application... 
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117-volt ac or 12-volt clc inputs 

automatic and instantaneous voltage 
selection. Both input voltages may be 
connected concurrently. 117-volt selec¬ 
tion is automatic. 

Self-contained battery charger auto¬ 
matically charges 12-volt battery while 
unit is operating from 117-volt ac line. 


MODEL 350-6. For operation of most 
mobile transceivers in Volkswagens 
and other 6-volt equipped cars. $165.00 

MODEL 350-12. For operation of most 
mobile transceivers from 12-volt 
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MODEL 400-12. The finest dc mobile 
power supply available for all trans¬ 
ceivers. 12-volt dc input. Multi tap out¬ 
put. $145.00 

MODEL 500-12. Designed to increase 









age even while operating transceiver. 


Detachable mobile mount, and extra 
long input and output cables included. 
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Priced below combined cost of most 
separate dc- and ac supplies at $189.50 $275.00 


the power of many transceivers by 
50*/(. High- and low-voltage outputs. 
12-volt input. $165.00 

MODEL 1000-12. For operation of a 
true mobile KW linear amplifier, lligh- 
and low-voltage outputs. 12-volt input. 
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Jim Kyle K5JKX 
1236 NE 44th Street 
Oklahoma City, Oklahoma 


Quick and Easy Bias Supplies 


Need some negative bias voltage for that 
new rig? Or maybe you’re building an auxiliary 
power supply for one of the popular SSB 
transceivers such as the Swan, which requires 
negative-voltage output as well as the positive 
variety 7 . 

Now of course there are dozens of ways to 
get that negative voltage, ranging from a com¬ 
plete separate power supply with reversed 
polarity to the popular back-to-back filament- 
I rat isformer hookup—but hidden in the anti¬ 
quit)' of ideas bypassed many years ago are 
a few which are simpler than any of the 
methods currently popular. 

One. for instance, can give you up to 500 
volts negative (from a supply nominally 
rated at 400 volts positive) at the current 
drains usually needed for bias (1 to 8 ma), 
with the addition of only four components 
over those normally used. The largest and 
most expensive of these components is a sm all 
filter choke; the other three are a 400 volt 
diode and two capacitors! 

II you’re in need of lower voltages, the 
same trick can give you up to 9 volts from 
the filament lines. For tube-and-transistor 
work, this proves an excellent way of obtain¬ 
ing transistor operating potentials. 

The secret of this trick lies in the use of 
shut}t rectification rather than the more popu¬ 
lar scries type. Fig, t shows the difference. 
In A is the normal series rectifier hookup (half 
wave); the diode passes current to the load 
on one half-cycle and blocks it on the other. 
The shunt ! lookup is shown at B; the diode 
now shorts the supply to ground on one half¬ 
cycle, and looks like aii open circuit on the 
other. When the diode is “open”, the current 
is shunted to the parallel load. 

Obviously, shunt rectification cannot be used 
when the ac generator has low impedance, 


since on conducting !iaH-c>cles the diode is a 
short to ground and would bum out in short 
order. Addition of a resistance as shown at 
C becomes necessary to limit current flow 
through the diode when it is conducting. 

However, since were dealing with ac 
rather than tie, there’s no need to burn up 
power in a resistor. An impedance will limit 
the current flow equally well, and has the 
advantage that it consumes no power while 
doing so. The reduction in current flow s 
accomplished by shifting the phase of the 
current in relation to the voltage. 

This brings us around to the practical shunt- 
diode rectifier shown in ;r ig. 1-1), consisting 
of a capacitor in series with a diode, the whole 
works connected across the ac source, and the 
dc taken ofF across the diode. If the end ol the 
diode which goes back to the ac source is 
grounded, the dc will appear from the hot 
side to ground. 

As in all half-wave rectifiers, the output 
consists of pulsating dc with a high ripple 
content. To be useful, it must be filtered. 

However, i:l we try to filter it by connecting 
a filter capacitor across the diode we find 
that all of a sudden we have merely a capaci¬ 
tive voltage divider across the ac source, and 
no usable output. The filter, then, must be 
of either the choke-input or resistor-input 

variety. 

* 

For relatively low-voltage output, up to 
about half that available from the ac source, 
we can use resistor input. The resistor’s value 
should not be less than 100,000 ohms accord¬ 
ing to the literature, but tests conducted by 
W5PPE showed 200 volts at 5 ma were avail¬ 
able at the output with resistor values as low 
as 10K, With the same resistor, 10 ina could 
be drawn at 105 volts. Incidentally, the value 


o-—o+ o - m - o- 

AC DC AC ▼ OC 

O--O- Q - — OF 

A B 



Fifl. 1. Series and shunt rectification. 



Left. Fig. 2. Step-up by LC resonance. Right. 
Fig. 4. Voltage doubler bias supply. 
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of the resistor in these tests appeared to be 
somewhat critical, voltage dropping as the re¬ 
sistance was either increased or decreased in 
value. 

For higher voltages, a choke should be 
used. Fig. 2 shows how this works. The choke 
and the input capacitor form a series-resonant 
circuit so far as the uc source is concerned, if 
their values bear the proper relation to each 
other, while they are a parallel-resonant cir¬ 
cuit for the diode and the output. With this 
hookup, 500 volts could be developed from a 
100-0-400 volt transformer with load current 
running as high as 50 ma! 

Speaking of the values for capacitors and 
chokes in this circuit brings us to another in¬ 
teresting point. The output voltage will be 
dependent to some degree upon the value of 
input capacitor Cl, even aside from any 
possible resonance effects. A larger capacitor 
with its lower impedance will allow more cur¬ 
rent to flow, resulting in more output voltage. 
Practical values for Cl range from 0.1 to 1.0 
uf, with 0.22 being about as large as will ever 
be needed for bias supplies not over 150 volts 
negative. 

1 'he filter capacitor should be at least 8 uf, 
and larger values won’t hurt anything. 1 he 
W5PPE setup used .22 uf at Cl and 40 uf 
in the filter. 

Should a trace of hum or ripple remain, 
another stage of RC filtering can be added. 
However, this should seldom if ever be neces¬ 
sary, especially if the output is regulated with 
a \Tt tube after the filter. 

All of which brings us around to the com¬ 
plete practical circuit. Fig. 3. The bias-supply 
additions are shown enclosed in a dotted box: 
they can be added to any existing power 
supplv in the 250 to 500 volt output range. 

"All this sounds fine” you may be saving 
about now, “but what about the extra load 
on one side of mv power-supply transformer? 
Won’t that foul tilings up?” 

Strangely enough, according to tests run 
years ago and written up in "Radiotron De¬ 
signer’s Handbook” (in the power-supply 
chapter), the extra current drawn from the 
power transformer is only in the neighborhood 
of some 100 microamps even when supplying 
a much higher load current. Diode current 
is similarly low. The only explanation we can 
offer for this is that the current is "phased out” 
by the complex reactance network made up of 
the transformer secondary, the input capacitor, 
and the choke. 

For the 9-volt supply, the circuit is identical 
except that the input capacitor Cl goes to the 
filament line rather than to the high side of 



the HV winding. Values of CJ will remain 
about the same, but the output capacitor can 
be made much larger since it now must have 
only a 25 volt or so working rating. The diode, 
similarly, can be something like a 1X34 as 
tlie maximum voltage it will see will be in the 
neighborhood of 9 volts. 

Should 9 volts not be quite enough and 
100 volts be too high, the circuit of Fig. 4 
may come in handy. This is a voltage-doubler 
operating from the filament line, and delivers 
18 volts without load. Loading resistors can 
be put across the output to drop tins down 
to anything desired; at K5JKX the —12 volts 
for a 6V6 modulator is obtained this way. 

The same trick can be used for other pur¬ 
poses than bias supplies. For instance, by 
reversing polarity of all diodes and capacitors 
the output becomes positive rather than neg¬ 
ative. Now, by putting the circuit of Fig. 4 
on the high-voltage transformer as shown in 
Fig. 3 (Cl is now the same value as C2) 
and using diodes with high enough piv ratings 
(three 100 volt diodes in series are adequate 
to handle the normal 350 volt TV special 
transformer) you have an additional positive 
power supply which delivers about 1,000 
volts no-load. It won’t supply much current, 
so don’t expect this to handle a 250 watt final, 
but its an ideal way to put together a scope 
in a hurry. 

Some years ago, we rebuilt a surplus ARB-5 
Ioran indicator into a general-purpose scope, 
using this type of power supply with 0.1 t-if, 
1600 volt auto-radio buffer capacitors for Cl 
and C2, and virtually no output filtering. 
Since our transformer had a separate winding 
usable for the 5BP1, we left the output neg¬ 
ative rather than positive and ran the scope 
tube’s cathode 1,000 volts negative to ground, 
so Unit the accelerator could be at a less jolting 
level. Deflection plates ran about 150 volts 
positive (direct-coupled to the plates of the 
deflection amplifiers) and the intensity was 

much more than adequate. 

But for any purpose, the shunt recitifier 
circuit deserves more attention than it’s had 
in recent years. Keep it in mind next time you 
need an extra output from an existing supply! 

. . . K5JKX 
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Ken Kokjer K0JXO 
902 N, Gregory 
Urbana, HI. 


A Word about Crystals 


It’s well i nown that crystals supply prob¬ 
ably the cheapest and easiest method of fairly 
accurate (and stable) oscillator control. Most 
of us have used them as transmitter control at 
one time or another. And most of the better 
high frequency receivers use crystals exten¬ 
sively as local oscillator control. 

m T 

But how many of the hams reading this 
have fallen into the same questionable habit as 
I— trusting their crystals. I'm not implying that 
crystals aren’t stable, I am saying that one 
cannot really trust the markings on the can. 
I’ve known for a long time that one could 
Avarp” a crystal oscillator simply by putting 
a trimmer across the crystal and adjusting for 
the desired frequency. But somehow the fact 
that crystals are not to be trusted never struck 
me full force until the other dav. 

m 

fhe VII F contest was on and the band was 
open—and I was rock-bound. Needless to say 
the two frequencies from which I could choose 
were the two most useless duriug a band 
opening—50.35 and 50,4 me. Then I suddenly 



t-mcno — tu m m N ffl m Q — (v n 

dddddddoddddddddo 

iniDciifiioiftintfi ui m in o «r tn ^ m la 
APPROXIMATE FREQUENCY I u MEGACYCLES 

Frequency distribution -note to statisticians: a very 
rare bird, this frequency distribution of frequencies) 
of a number of crystals marked 8408.12 me by the 
time they got to 6 meters. 


realized that both crystals had been picked 
from a batch and were marked with the same 
frequency, 8408.182 kc. Now a quick multi¬ 
plication by six yields 50.449092 me. Obvi¬ 
ously neither of the two crystals 1 had picked 
were very accurate. Of course the capacitance 
in the feedback network of the transmitter 
could be warping them, but both should he 
warped about equally. 

I had a box of these crystals and decided 
to check each one. My frequency determining 
setup leaves a lot to he desired, but the rela¬ 
tive frequency of each crystal was important 
for this determination, not the absolute fre¬ 
quency. 1 used my 6 meter receiver setup (In¬ 
ternational converter into a BC-455) to mon¬ 
itor the 6 meter signal from the oscillator- 
multiplier chain of my transmitter. 

These crystals are military surplus units in 
the HC-6/U package, and with a string of 
numbers like S10S.I82 I figured that all 
would fall within a kilocycle or so after multi¬ 
plication. But lot me show you the figures. 

After testing the lot 1 was able to set myself 
up with a series of crystals which 1 marked in 
10 kc increments continuously from 50.27 me 

m 

to 50.43 me. In all 1 checked 77 crystals over 
that range. The total results are presented as 
an histogram. 

If yon, like I, hadn’t been convinced before, 
perhaps these figures will help you. Perhaps 
the lot of crystals which I happened to have 
are typical, but bad they been near die band 
edge, and had 1 put them on without checking 
I would have been outside the band, just 
take a second thought before you blithely slip 
that crystal in the socket and call CQ. 


Ed. note: i In 1 distribution of tbr curve hint thru the <x?cij~ 
lator circuit KQJXO used presented an excessive capacitance 
i*j the crystal. However, another circuit would likely produce 
similar results except that the values would cluster around a 
different frequency. 
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WHY DOES BUZ REEVES ( K2GL) OWN FOUR 
HENRY 2-K LINEAR AMPLIFIERS ? ' 


FOR THE SAME REASON CAM PIERCE (KH6EPW) OWNS THREE 
AND JACK TEMPEST (W7JOE) OWNS TWO AND YOU WILL WANTTO 



IT IS A POWER HOUSE! 

IT IS MAGNIFICENTLY LINEAR! 

IT IS HONESTLY DESIGNED! 

IT IS RUGGEDLY CONSTRUCTED! 
IT IS MODESTLY PRICED! 

WHAT MORE COULD YOU WANT FROM A LINEAR? 

The 2-K Console or Desk Model $675 - RF Unit Only $425 

Please call or write for descriptive literature 

6% FINANCE CHARGE • 10% DOWN OR TRADE-IN DOWN 
• NO FINANCE CHARGE IF PAID IN 90 DAYS • GOOD 
RECONDITIONED APPARATUS. Nearly all mokes and models. 

Big savings! 15 day trial — 90 day warranty. 90 day full 

I 

trade back on new apparatus. Write for bulletin. 

CALL DIRECT . . . USE AHEA CODE 

Butler 1, Missouri 816 679*3127 

11240 W. Olympic, Los Angeles, Calif. 213 477-6701 
931 N. Euclid, Anaheim. Calif. 714 772-9200 

431 E. Green St., Pasadena. Calif. 213 684 0861 
6116 N. 27th Ave., Phoenix. Ariz. 602 AM 4-3895 



*Tk<^-K . 

ol Q2aA&c£ 


"Worlds Largest Distributors of Short Wave Receivers" 
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Charles Jones K3PBY 
181 Penna. Avenue 
Clairton, Pa. 


The Design of Parabolic Reflectors 


For serious amateur moonbounee experi¬ 
mental work, one must have an antenna that 
provides a very narrow beamwidth plus ade¬ 
quate gain. The ultimate array for the EME 
circuit on frequencies of 70 cm or above is 
the parabolic. With an aperture of just 10-15 
wavelengths at the operating frequency, a 
beamwidth of 4° or ! setter can be readily 
achieved. Below 70 cm the size of the para¬ 
bolic required to allow its capabilities to be 
fully employed is the limiting factor for the 
average amateur. 

Unless you're fortunate enough to come 
across a “dish” that has been scrapped by a 
radar station in the junkyard, you’ll more than 
likely have to roll your own. The following 



Fiq. 1. Feeding a parabolic reflector. 


will provide you with the info that you need 
to do just that—design and construct your own 
parabolic reflector. 

First of all, let s get some facts straight 
about the parabolic. The parabolic does not 
follow the curs e of a c ircle as so many believe. 
We can easily confirm this by comparing the 
equation for a circle to dial ol a parabolic 
curve. ! ’he equation for the former is 
F-—Z-+Y- while the parabolic follows the 
equation Y-=4FZ (where Y and Z are rec¬ 
tangular coordinates and F is the local dis¬ 
tance). Granted, when viewing the cross- 
section of a small parabolic one could not de¬ 
tect much difference, il any, between it and 
the curve of a circle with the human eye. It 
is only on larger parabolics that the difference 
is readily apparent. 

The focal length for a given parabolic is a 
constant; it does not vary with frequency. 
Concerning the actual parabolic contour when 
designing the array, the focal length should 
he selected to fit the primary feed pattern. 
Short focal lengths are used with the less 
directive feed systems while tlu- longer focal 
lengths arc employed with the more directive 
feed systems to obtain the most efficient aper¬ 
ture illumination. 

Depending on how directive the feed sys¬ 
tem is, the focal length will generally be in 
the area of .3 to .6 the diameter of the dish 
D-. The formula for finding the focal length 

1 • 1 1- • I’T D 2 (ft.) 

and a given parabolic is: F.L. = ygft ~ \ 

where D is the diameter of the dish and d is 
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it* depth. Tlus formula will bo most useful as 
a check on calculations after the parabolic 
curve has been calculated. 

The parabolic reflector can be excited in 
various manners. Phe most commonly used 
feed systems in amateur circles is the dipole; 
either the asymmetrical or slot-disc version 
(the leader is referred to “Pulse: A Practical 
Technique for Amateur Microwave Work, 
April, 1903, QST for details on a typical slot- 
disc dipole feed system). Of course, wave¬ 
guide can also be used to excite the parabolic- 
hut if has the disadvantage of being bulky 
and difficult to work with. If you are inter¬ 
ested in a waveguide system, you might refer 
to KSjKX’s article in April, 1964 73 Magazine 
entitled “Waveguide Simplified, it should 
supply you with a lot of useful and interesting 
info on the topic. 

The antenna feed must be placed at a point 
from which all reflected waves from the para¬ 
bolic will be parallel. The center of the feed 
is placed in the reflector so that it is an in¬ 
tegral number of half-wavelengths from the 
vertex and as near as possible to the focal 
length to obtain maximum gain. The antenna 
pattern of the feed is such that at the edges 
of the dish, the feed radiation is 10 db (10 
times) down from the radiation at the center 
of the dish. (See Fig. 1). 

The energy at points Y and Y should be 10 
db lower than at point X. Thus, the feed an¬ 
tenna should have a radiation pattern which 
would ideally look as in Fig. 2. 

Therefore, a “shallower” dish will have a 
longer focus and the feed will be farther from 
the parabolic reflector. 

The parabolic reflector can be constructed 
of solid or perforated material bul the latter 
has some distinct advantages. Perforated mate¬ 
rial is much easier to work with and it also 
reduces the over-all wind resistance of the 
array. For instance, a 10 foot dish would ex¬ 
hibit the following wind force characteristics: 


Wind 

Force (lbs.) 

Wind Velocity 

f Solid j 

(Mesh) 

(MPH) 

52 

24 

10 

130 

95 

20 

300 

220 

50 

510 

3S0 

40 

700 

600 

50 


Of course, a solid plate would make a bet¬ 
ter reflector but if the perforations are kept 
small the mesh will not have anv noticeable 
ellect on performance. As a rule of thumb, 
keep the perforations less than 1/20 wave¬ 
length in size at the operating frequency. 

The reflector material should be constructed 
from shiny copper or aluminum which has 
been protected in some way from corrosion. 


* 



Fig. 2. Radiation pattern of a parabolic dish (pa¬ 
raboloid). 


Metals other than these are not recommended 
for moonbounce because of their heavy losses. 
Copper would be the best bet for the reflector 
material since it can be soldered to. 1 his 
would make construction less difficult and it 
would also improve the mechanical stability 
of (lie array. Mechanical strength is one of 
the most important factors to consider when 
designing and constructing an array of this 
type; it can not be over-emphasized. 

Now, for an illustration of how the formu¬ 
las are used let’s calculate some values for a 
10 toot dish. The surface ot the parabolic will 
naturally follow the equation Y 2 =41 Z. The 
origin of the coordinates is at the vertex of 
the parabola, and Z lies along the axis (see 
Fig. 3). The primary iced is of course placed 
at the focal point. 

Suppose we select a focal length of 4 feet 
for this particular dish. Y is equal to one-half 
the diameter of the parabolic (5 feet in this 
case). Z r , corresponding to the points on the 
outside of the parabolic curve, is derived by 
substitution from the equation. Therefore, we 

have: Y 2 =4FZ r ' 5^=4.4Z r ; Z r =~or 1.56 feet. 

This is the depth of the parabolic reflector. 
The other corresponding points along the re¬ 
flector are found employing the same pro¬ 
cedure. 


Now, for a check on our calculations, let’s 
see if our Depth (Z r ) corresponds with the 


formula focal length — 


D 2 
16 d' 


Substituting the 


known values, we have: 4= 100 4- 24.96 or 
4=4.007 (close enough!). 
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Before you buy QSL cards from anyone... Write for 
FREEM966 CATALOG & SAMPLES. Top Quality, 


Fast Delivery & Low Wholesale Prices. 

* 

^vm n * « 

1 

1 HAM Wholesale Card Club 

Namp 

1 Catalog Dept. 

Addmftft _ 

Ly,- . Box 461 
| Lexington, H. C. 27292 

Citv -Slate _Zip 


By plotting several Z values on a large 
sheet of graph paper, one can obtain an ac¬ 
curate parabolic curve. These values can then 
be sealed to full size on heavy paper or card¬ 
board. This can then sene as a plan for con¬ 
structing plywood formers which are used to 
shape the actual parabolic by securing the re¬ 
flector material to it. It is best to make one- 
half of the parabolic at a time and then join 


y I 



Fig. 3. Focal point of the parabolic reflector. 


the two sections at the hub after they are 
covered. 

The gain of a parabolic can he computed 
from formula but it is complex and will not 
be discussed here. But the following chart 
should give you a good idea of what to ex¬ 
pect gain wise from a parabolic. 

Gain in db over dipole 

Dish Diameter Frequency (Mcs.) 


i Feet) 

144 

432 

1296 

2300 

10.000 

5 

5 

14 

23 

28 

42 

10 

1 1 

21 

29 

34 

48 

20 

18 

27 

36 

40 

54 

30 

2 1 

31 

39 

44 

58 

50 

25 

35 

43 

48 

62 


Values given are approximate and will van' 
some depending on design considerations and 
mechanical imperfections. In regards to the 
latter, the error should not exceed 1/16 of a 
wavelength at the operating frequency. 

The paraboloid is the most efficient antenna 
that the amateur can use for serious moon- 
bounce work in the microwaves. It is an ex¬ 
treme \ narrow-band and high gain array 
when designed and constructed carefully. 
Mechanical strength is of utmost importance 
because of the parabolics high wind resist¬ 
ance. With the present state of art in the 
micro wave region, it can make the difficult 
EM E circuit much more feasible for todav’s 
advanced amateur. . , . K3PBY 


48 


73 MAGAZINE 

















































OPENS NEW HORIZONS 

TRANSISTOR HOMERREW!!! 

A Field-Effect Transistor Offer for Experimenters Only... 

IlfII AT IQ ft [CTO It's the true semiconductor equivalent of a pentode tube! The FET 
UI 1 HI I® H Til f has a high input impedance; only an input voltage is needed to 
control output. With FETs you have zero warm-up time and long life (no filaments), low power con¬ 
sumption, and the usual reliability improvement of the transistor over the tube. 




More applications... wherever you used tubes in low-level circuits: Field 
strength meters, ‘‘gate-dippers," receivers, flea power transmitters, and 
on and on. 

Stiicomx assumes no responsibility for circuits shown, nor does it represent or warrant that they do not infringe any patents. 


mnilT Tfl rynmiMrUT 9 Take any tube circuit handbook, pick the circuit you 
■■Hill 111 [Ai LIHIHlII I f want, then design it with FETs. To make it easier, we 

offer three experimental FET packages, each with an assortment of applications data. The two 
FETs described below are available separately; package #3 contains both FETs at a special 
combination price. 


FET Parameter 

loss 

Vp 

BVc 0S 

gfstMin.) 

Approximate Tube 
Equivalent 

Zero Bias 

Plate Current 

Grid Cutoff 
Voltage 

Max. Plate 
Voltage 

Minimum 

Transconductance | 

UI10 

0.1-1.0 ma 

1-6 V 

20 V 

110/tmho 

U112 

!- 1 

0.9-9.0 ma 

1-6 V 

20 V 

1 ooo ^mho 


Get your FETs now ... clip this coupon, 
send with check or money order, and 
be the first in your block to foot with 
FETs! 



SilicDnix 

incorporated 


IMP West rvelyn Ave. * Sunnyvale, Calif 94006 


| To: Bill Shipe KSTtLM 

f SILICGNIX INCORPORATED, 1140 West Evelyn Ave. P Sunnyvale, Calif. 94086 

| Enclosed is n $1 for one U110 FET aid data 

| □ $2 for one U112 FET and data 

| □ $2J5 for both FETs and data 

| (Calif, residents add 4c* 8c, or 11c sales tax) 

I Name Call 


Address 




City _ 

State 

Zip 



This is a limited offer, for experimenters only, one order to a customer. Offer closes March 31, 1966 
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John Sury W5JSN 
30 J 3 Valerie Court 
Arlington, Texas 76010 


Transistorized CW Adapter 

Use your SB-33 or 34 on code 


Do you want to get on CW with your SBE- 
<3o s or 34 s or some of the other types of 
SSB transceivers? Try this easy wav with a 
built in monitor which should not cost over 
$10.00. Some amateurs with a well stocked 
junk box will get off with less. This could be 
a way to improve your proficiency on CW if 
you have a keyless rig like the authors. By 
nsinir the adapter with a good suppressed ear¬ 
lier rig like the SBE's, the end result is A-l. 
On the air checks were made with Dick Scott 
WA5HPZ. His remarks were, Tt is clean and 

sure sounds good.” He lias an SBE-33. 

«■ 

Oscillator 

The heart of the adapter is a phase-shift 
oscillator that produces a pure sine wave with 
very low harmonic content. The oscillator is 
keyed at the emitter of the transistor. Resistors 
R4 and R5 or capacitors Cl, C2, and C3 can 
he varied to change the Irequenev. Since it is 
a simpiei task, less expensive and space sav¬ 
ing to vary the resistors, this is the way the 
author chose to vary the frequency. It would 
be very nice to have dual pots of 5K each, 
but since one was not available separate 5K 
pots were used. This type of oscillator circuit 
is more difficult to oscillate. To obtain a good 
clean sine wave and good sustained oscillation 
a high gain transistor such as the 2N527 must 
be used. The reason for using a high gain 
transistor is because the tosses incurred in the 

network are high. A 2X107 was tried without 
success. 


Amplifier 

I lit' amplifier is a straight forward medium 
gain two stage RC coupled amplifier. Here 
two 2N107’s will clo very nicely, although a 
luwer noise type is more desirable. The col¬ 
lector of the last stage is coupled to two 
transformers, one for coupling to the fclie 
input ol the transceiver and the other to the 

speaker and/or headphone output for the 
monitor. 

Power requirements for both the oscillator 
and amplifier is 12 volts at 4 ma. A 12 volt 
battery is used in the unit so it can be used 
also for CW practice. Power may be obtained 
from the transceiver if desired. 



Inside view of the CW adopter. 
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Fig. 2. Right: Layout of the printed 
circuit board for the amplifier. Below 
right: Layout for the oscillator board. 



In the construction of the adapter the 
printed circuit board patterns mav he used. 
These are full size. A Bid) CU-2105-A (5"L 
4"W 3"H) was used to house the adapter. Jt 
is not too large and it allowed enough space 
to install the printed circuit boards, jacks, 
speakers, speaker transformer, battery, and a 
DPST switch. The switch operates the push 
to talk as well as applying power to the oscil¬ 
lator and amplifier. The key jack has to be 
insulated from the mini-box, or a 3 connector 
type must he used. The key break is between 
HI 4.7k resistor and B plus. When the CW 
key is open there is no B plus applied to the 
emitter of Ql. 



Fig, 1. Schematic of the CW adapter for the SB-33. 



Adjusting the adapter is fairly simple. Ad¬ 
just R4 and R5 for the best tone, or use 3.3K 
resistors to obtain approximately 1800 cps. 
Feed your SHE into a dummy load and load 
up on your favorite band. Set the mic gain 
in the same position that is used with the 
microphone. Turn R6 to the lowest output. 
Turn on the adapter, and key the oscillator; 
adjust R6 to a level no higher than that ob¬ 
tained with the microphone. The monitor out¬ 
put level on the earphone should be com¬ 
fortable. The speaker output will be low if a 
speaker is used. If it is preferable to use the 
speaker, adjust R6 for desirable level and 
reduce the gain of the mic input on the trans¬ 
ceiver. 

Try the “See Dubya adapter and listen for 
dah dit dah dit, dah dah dit dah, dit dah dah, 
dit dit dit dit dit. dit dah dah dah, dit dit dit, 
dah dit . . - W5JSN 


PARAMETRIC 

AMPLIFIERS 
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Jim Fi»k WA6BSO 

-II 


A New Book Published by 73 

This book, the first on parametric amplifiers for the 
ham* is written for the average amateur and explains in 
simple language how they work, how to build your own 
for the various UHF bands, and how to tune them up, 
Parametrics have helped UHF move into the space age, 
but don't forget that the first working parametric am¬ 
plifier was built by W1FZJ and worked on six meters. 
Order this book direct, $2.00 postpaid, or from your local 
parts distributor. 


73 Magazine Peterborough, N. H. 
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F. D. Whitmore W2AAA 
223 W. Holly Ave. 
Pitmen, N.J. 


Give and Take 


International radio conferences introduced 
amateurs to a new interpretation of the old 
axiom "you must give and take to get along 
in this world.” From the first to the last, the 
pattern appears the same; amateur radio can 
do tlie giving; foreign nations will do the 
taking. 

The famous Franco-American QSO of No¬ 
vember 1923 won for American hamdom the 
harmonically related bands. Things looked 
great: 500 kcs on SO meters, 1000 on 40, and 
2000 on 2 1 . But they didn’t last. Four and a 
half years later the power of the first interna¬ 
tional conference struck. Suffering radical 
changes, the bands then became worldwide. 

Along with the band changes went the 
right of each nation to control amateur radio 
within its bounds. Granting of this control 
really hurt. Many a scar lies unhealed today 
due to a local change that affected hamdom 
all over the world. Will conditions get belter? 
W ill conditions get worse? Look at the results 
of each of the five conferences held to date. 
Can you find any encouragement that ama¬ 
teur radio will fare better at the sixth now 
hovering somewhere in the near future? 


Meters Remarks 

150-200 Spark, C\V, and Modulation 

75- SO 
40- 43 
20 - 22 
4- 5 

Hi" original harmonically related bauds assigned by the 
Government to American amateurs July 24, 1924. 


Washington, D.C. October 4- 
November 25, 1927. 

With shortwaves carrying radio signals to 
all parts of the world, nations needed to allo¬ 
cate the radio spectrum to prevent one coun¬ 
try’s radio services from interfering with an¬ 
other’s. Regulations of the 1912 London Con¬ 
vention no longer sufficed. To tackle this job, 
several hundred people from fifty-two coun¬ 
tries met in Washington, D.C., October 4, 
1927. Within the power of this International 
Radiotelegraph Conference rested the fate of 
the amateur bands. 

American amateurs looked forward to i he 
meeting. Tired of trying to work DX on 
bands slightly above or below their own, they 
hoped for international segments that would 
put ham activity the world over in the same 
spots. The United States backed the amateurs 
100%. At the conference the American dele¬ 
gates suggested agreement to the current 
American harmonically-related bands, and 
cited the value of amateur radio to v in the 
countries over. // didn't work! Except for Aus¬ 
tralia, Canada and New Zealand, amateur ra¬ 
dio found few friends. Most countries knew 
little about it and cared even less. 

Shocked that the many important radio con¬ 
tributions by amateurs meant so little in for¬ 
eign lands, hamdom watched the battle lines 
form. The fight lasted several weeks, flight 
from the start England agreed to harmonically- 
related wavelengths but wanted the band- 
widths limited to around 100 kc. France held 
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New Webster 
“Circle W” quality symbol 

heralds the 



'fpiigh power 
antenna at a 

low power 
price 

4k 

Now . . . BIG-K . . . basically an improved 
version of the well-known Top-sider mobile 
antenna but with ONE-KW (p.e.p.) coils 
and priced to represent exceptional value. 

New techniques and large quantity pro¬ 
duction have lowered manufacturing costs 
while maintaining highest quality. All of 
the savings are being passed along to 
the customer. Compare these prices 
for a KW-rated mobile antenna! 

There will be only one type of coil— 
BIG-K - 1000 watts p.e.p.for all bands (ex 
cept the coil for 160-meters which is 300 
watts p.e.p.). The basic antenna remains 
the same with the exception that the 
BIG-K aluminum column will be given a 
special coating for environmental protec¬ 
tion, As before, the column is hinged, per¬ 
mitting coil and top whip section to fold 
over. Webster’s exclusive fast release and 
positive lock-up feature remains intact. 

Write for descriptive literature. 



PRICE INFORMATION 


WMW-B 

Fold-over masl and adjustable whip for KW 
coils. 93" long (Bumper),,,.13.50 

WMW-D 

Fold-over mast and adjustable whip for KW 
coils. 77 ** (Deck mount). .. . .13,50 

KW*60 

l kilowatt, 75 meter coil,, ... 8,95 

KW-4G 

1 kilowatt, 40 meter coil . 8.95 

KW-20 

1 kilowatt, 20 meter coil. ., ___. ,. .6.95 

KW-15 

I kilowatt, 15 meter coil, . ... 6.25 

KW*10 

I kilowatt, 10 meter coil .. 4.45 

TW-1G0 

300 watt* 160 meter coil ... 5.80 




[RAYTHEON! 

RAYTHEON COMPANY 


213 East Grand Avenue South San Francisco, California 94080 





































































Table 1. 


(a) The American amateur 
hands in effect when the 
i n te mat ion al Radi ot el egraph 
conference met in Washing¬ 
ton in 192 7, 


Kilocycle* 

1500-2000 
3500-4000 
7000-8000 
H ,000-16,000 
28,000-30,000 
56,000-64,000 
400,000-401,000 


(b) The international ama¬ 
teur bands set by the Wash¬ 
ington international confer¬ 
ence and made effective 
worldwide on January 1, 
1929 . 

Kilocycles 

1715-2000 

3500-4000 

7000-7300 

14,000—14,400 

28,000-30,000 

56,000-^60,000 


out for no message handling; she wanted 
amateur radio limited to experiments only. 
Duck and iorth the battle raged. One moment 
hope; the next, despair. Only thirty days lie- 
fore the Federal Radio Commission issued 
hamdom their latest bands; now American 
hams stood to lose nearly everything practi¬ 
cally overnight. 

Slowly out of the turmoil 150 to 175 meters 
emerged (or the top band. But the biggest 
battle lay ahead—shortwave^. Under the 
American plan the whole bandwidth of a 
higher Irequeney band lay in harmonic re¬ 
lationship to (lie next lower one: 3500-4000 kc 
doubled all the way from 7000-8000, and 
quadrupled throughout from 14,000-16,000. 
Canada, England and Germany balked. Such 
wide band widths interfered with point-to- 
point assignments in their countries and all 
refused to move a station. 

At this point Italy swung to the side of the 
amateurs and suggested variable bandwidths 
for the bands. Opposition showed no interest. 
Recognizing a ray of hope in Italy’s recom¬ 
mendation, the United States bought the Ital¬ 
ian plan and at the same time suggested con¬ 
sideration of each band separately. It worked! 
With little difficulty the countries established 
3500-4000 kc for the 80 meter band. Now the 
representatives girded for the real trouble 
spot—forty meters. 

Starting at 7000 kc, the delegates worked 
upward. At 7200 the first road block cropped 
up: a German station operated there and the 
delegates refused to move it. Discussions 
stymied. To keep things moving, the United 
States suggested dropping 40 meters for 
awhile and moving on to 20. The others 
agreed. When it became evident that 400 kc 
represented (he full spread possible for the 
20-meter band, the countries finalized on 14,- 
000 to 14,400 kc. Only forty meters remained. 
Now a change of heart by Germany removed 
their station and the 40-meter band moved 
up to 7225 kc. At this point England con¬ 
sented to move a few and Canada followed 
suit. Their moves released another 75 kilo¬ 


cycles letting the 40-mcter band spread from 
7000 to 7300 kc . Beyond that no one would 
budge. 

The Conference adjourned November 25, 
1927, after setting January 1, 1929 for the 
effective date of the agreements and desig¬ 
nating Madrid, Spain, as the host city for a 
second international radio-telegraph confer¬ 
ence. As a result of the eight-week struggle: 
amateur radio obtained international recogni¬ 
tion, hums got worldwide frequencies includ¬ 
ing the 10-meter band, and our present “Q 
signals emerged. Each nation reserved the 
right to fix the power of amateur stations, and 
to permit or prohibit hams as it desired. All 
countries could withhold any or all bands from 
the hams. International amateur message traf¬ 
fic could not occur unless special arrangements 
existed between the nations involved. And, 
amateurs received identifying prefixes for their 
calls. Table 1 compares the international bands 
with the then current American bands. 

Madrid Spain. September 5- 
December 9, 1932. 

Recovering from the shock over loss of big 
chunks of their favorite DX bands at the 
Washington conference—1600 kilocycles on 20 
meters and 700 on 40—hams naturally cast 
wary eyes on the Madrid conference sched¬ 
uled five years away. What, they wondered, 
would they lose next time? As they waited 
and fretted, the Federal Radio Commission 
opened the 10-meter band March 7, 1928, 
and at the same time changed the phone 
bands: 

1715-2000 kc 
3500-3550 kc 
56,000-64,000 kc 

August 3, 1928, brought television and picture 
transmission to the 160-meter and 5-meter 
bands. Two months later (October 1st) pre¬ 
fixes joined our calls: "W” for the mainland; 
K” for territories and possessions. On January 
1, 1929, America along with the other nations 
swung over to the international ham bands. 
However, in addition, the United States still 
retained the 3S-meter experimental wavelength 
(400,000-401,000 kc) for the amateurs—a re¬ 
gion not considered by the delegates at the 
Washington conference. 

April 1, 1932 brought more changes to the 
phone bands: 

1875-2000 kc 
3900-4000 kc 
14,150-14,250 kc 

Then December 9, 1932, arrived and the am¬ 
ateurs breathed a sigh of relief, he foreign 
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try to juggle amateur frequencies again failed, 
l'ive years of fretting for nothing. The 
Madrid verdict: No change to the ham bands; 
and. increased amateur stature by designating 
amateur radio a service thereby removing it 
Irom the ‘private experimental station” cate¬ 
gory. But with the good news came some bad: 
Another international conference scheduled 
for Cairo , Egypt, in 1938 . 

Cairo, Kgypt. February 1- 
April 8, 1938. 

Amateur luck ran out after the Madrid con¬ 
ference. loom then on. hams not only fretted, 
they sweat! The Cairo conference dropped the 
first bombshell: foreign shortwave hroadcast- 
ing allowed in the forty-meter band! 

A year before the conference, participating 
nations received from the Berne Bureau in 
Switzerland their copy of a book containing 
the changes each country intended to bring 
up. The Berne Bureau compiled these from 
information supplied by the nations approxi¬ 
mately six months before. Getting wind 
through the agendas of pending disaster, sev¬ 
enteen countries in the Americas met in Ha¬ 
vana in the Winter of 1937 to consolidate 
amateur policy in the Western Hemisphere. 

By unanimous vote, this Inter-American 
conference voted to keep all the bands from 
1.75 to 60 me exclusively amateur in their 
countries and recommended 7-, 14-, 28-, and 
56-mc for exclusive amateur use throughout 
the world. The conference also agreed to 
change the 160-meter band to 1750-2000 to 
eliminate non-harmonic overlap, to allow a 
forty-meter phone band at 7050-7! 50 for 
Latin America because terrific static in those 
countries made phone operation impossible on 
die lower bands, and to permit 14,000-14,300 
me phone for Latin America, Canada and 
Newfoundland though the United States 
elected to continue 14,150-14.250 for Ameri¬ 
can hams. Before adjourning, the Inter-Ameri¬ 
can conference agreed to meet regularly mid¬ 
way between the international conferences, 
and designated Santiago, Chile, for their next 
meeting. Two months later the United States 
entered the Cairo conference armed with the 
Western Hemisphere decisions and designated 
spokesman for the Americas. 

European and Orient nations lay in wait 
with heavy artillery, all pointed at amateur 
frequencies. Organized into combines of like 
interest, these countries with their government 
radio monopoly demanded large chunks of the 
ham bands for broadcast and aviation. Japan 
even wanted to cut American power. I lie 
United States stood pat. “No!” Unable to 


achieve their aims through debate, the Euro 
pean nations pulled rank according to their 
rights under the Washington agreement and 
took sizeable segments from the ham bands. 
When the smoke lifted Irom the battlefield, 
amateur casualties lay exposed: 7200-7300 kc 
lost to foreign broadcasting; 3635-3685 gone 
too; and part of 5 meters set aside for other 
interests. In the Western I lemisphere the 
bands stayed intact. But, actually, the Ameri¬ 
cas lost too. Strong foreign broadcasts render 
much of forty meters unuseable at night. 

Before the Conference closed, the delegates 
adopted America’s QSA 1-5 and QRK 1-5 
signal strength and readability scales, and 
changed the International Morse code- (Be¬ 
cause telegraph printers of some companies 
rendered a period as three l’s, the Telegraph 
Conference meeting jointly in Cairo asked the 
Radio Conference to concur with a change 
making the symbol lor a comma a period, and 
the exclamation-point symbol a comma). The 
effective date: September 1, 1939. 

Atlantic City, New Jersey. May 15- 
October 2, 1947. 

Between the Cairo and Atlantic conferences, 
amateurs received numerous band changes 
from the FCC. See Table II. Then the fourth 
international conference convened. World War 
II caused the Conference to meet at Atlantic 
City in 1947 instead of at Rome as planned 
in i942. Hams rejoiced. Wilh it once more on 
home territory, they expected to recoup ah 
their losses. Five months of wrangling fol¬ 
lowed. At the end, instead of expanded ham 
bands or foreign commercials knocked out of 
forty, amateurs lost 50 kc at the high end of 
twenty and 300 more at the top of ten. For¬ 
tunately gains came with the losses. Amateurs 


Table LI 


Highlights among the pleasantries the FCC allocated to 
American amateurs during the years between the Cairo and 
Atlantic City International Conferences, 


Frequency 


Date 


58.5-60 me 

Opened to I'M voice 

April 

13. 

1940 

28.100-30,000 kc 

Designated A*3 

July 

9. 

1941 

29,250^30,000 kc 

Opened to FM 

July 

9. 

1941 

7250-7300 kc 

Opened to unrestricted 

Dec* 

20. 

1941 


A-3 (IT S, entered 
World War II 
following day) 




l14-148 me 
2300—2450 me 
5250-5650 me 

New Bands opened 

Nov, 

9, 

1945 

10,000-10,500 me 
21,000-22,000 me 





420-450 me 

1st 10 me only opened 

Jan. 

16, 

1946 

1215-1295 me 

Opened 

Jan. 

16, 

1946 

235-240 me 

Opened 

March 

13, 

1046 
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received as a pacifier the 21 me band 450 kc 
wide for their use alone, and picked up inter¬ 
nationally the bands above 225 me. American 
hams retained 80 and 40 meters intact; foreign 
hams lost a little more in each. The 21 me 
band and the cut in 20 meters became effec¬ 
tive in mid 1952. 

Geneva, Switzerland. August 17- 
December 21, 1959. 

Following World War II, hams slowly got 
theii bands back. From time to time changes 
came too. The special license requirement to 
operate 80 and 20 meter phone disappeared 
February 18, 1953; forty meter phone opened 
without restrictions two days later- and the 
following month the FCC allocated 21,250- 
21,450 me for phone. In April 1958 the 3300- 
3500 me band shifted to 3500-3700. Four 
months later, the August calamity hit: hams 
lost 11 meters to the Citizens! 

As the* Geneva convention approached, the 
proposals of participating nations arrived. 
Hamdom shuddered. One glance showed the 
magnanimity of the task ahead. Faced with 
such an attack, how could the United States 
delegates save hamdom at home let alone help 
the international hams? 1 he proposals: 

1800-2000 kc. India, Poland and Russia 
wanted to delete amateurs from tin's shared 
band. 

3500-4000 kc. Argentina proposed splitting 
the band in our hemisphere giving lower half 
only to hams. In region III, Australia proposed 
only 3500-3700 for amateurs. India proposed 
a maximum of 10 kc for hams somewhere in 
the lowei portion of band. The USSR thought 
3500-3650 still shared with government and 
commercial fixed and mobile stations would 
be adequate for the hams. 

7000-7300 kc. Australia, Poland and USSR 
proposed 7000-7100 for the hams. (i.e. dele¬ 
tion of present amateur sharing of 7100-7150 
outside our hemisphere). India wanted only 
7000-7075 tor hams. Austria, Belgium, France, 
Italy, Morocco and Netherlands proposed that 
Western Hemisphere nations conform to the 
agreement in the rest of the world and take 
the top half of the band away from our ama¬ 
teurs with 7100-7150 also available to broad¬ 
casting but shared with the hams. Ceylon, 
Ethiopia, Ghana, Libya, Malaya, Morocco, 
Pakistan and Tunisia joined in proposing 7000- 
7100 amateur; 7100-7300 broadcasting world¬ 
wide. 

When the Geneva Conference convened, 
the United States delegation consisting of 
about 1.00 persons—30 official government del¬ 
egates. around fifty industry consultants or ad¬ 


visors, and an office staff of twenty'—stood 
their ground for amateur radio, a voice weak 
in the din of international opposition. Unable 
to sway their opponents, 1 lie American dele¬ 
gation could only watch as foreign nations 
robbed their amateurs once again. On eighty, 
our representatives saved the full 500 kc for 
the United States hams. Elsewhere, each coun¬ 
try shared the band to suit themselves with 
« r 

other services. Forty meters stayed put for us 
ton. But not for foreign hams. They lost an¬ 
other 50 kc to the “other interests’. Now only 
7000-7100 kc remained amateur. Twenty and 
15 meters escaped unscathed internationally 
as also did 10. And, while 50-54 me stayed 
exclusively amateur here and in Region III, 
it received no general allocation in Europe 
and the Mediterranean Countries ui Region I. 

Where do we go from here? 

Am dav now announcement of the next in- 
tcrnational telecommunications conference may 
come. Probably soon. New nations need fre¬ 
quencies and the satellite era requires com¬ 
munication control. Will amateur radio lose 
again? 

Before the date set for a conference, nations 
taking part submit suggestions for revising or 
expanding the present treaty. A short time 
later, each receives a copy of the submitted 
recommendations. From then until conference 
time, countries analyze each others’ aims and 
decide which to support or oppose. To reach 
such conclusions, the United States govern¬ 
ment draws from government services, indus¬ 
try and the amateurs. 

Knowing that international conference num¬ 
ber six lies ahead, let’s make sure the United 
States delegation knows our wishes. If you 
don’t care to contact your Senator or Con¬ 
gressman, remember, the Institute of Amateur 
Radio (IoAR) exists and will try to do it for 
you. Apathy will get us nowhere; concerted 
action will. 

Sometimes our delegates must veer from 
amateur wishes concerning one band to secure 
better results in some others. Horse trading. 
That happened at Cairo on forty. Though it 
spoiled one DX band, it saved the others. 
Naturally we must live and let live amidst a 
spectrum that apparently won't stretch. How¬ 
ever, let’s not make it easy to be robbed. For- 
eign countries need strong amateur organiza¬ 
tions to develop strong electronic industries. 
Until the International Amateur Radio Unions 
get this across, our DX bands await a fate 
similar to the article by ail auctioneer’s side: 
Going . . . Going . . . GONE! 

... W2AAA 
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AMATEUR TELEVISION is the EXCITING NEW FRONTIER 
GO ON THE AIR NOW WITH A VANGUARD TV CAMERA 



Model 400 for TV channels 2-6 (closed 

circuit) 

Model 440 for A TV 436-450 mes. 


Only $149*95 
less vidicon 
and lens* 


25 mm, FI.9 normal angle lens in focusing 
$18-95 




mount 


Other lens available from $15 Id $250 for our fantastic 
FL4 ZOOM lens. 

Complete description in our catalog for 10£, 


Vidicon tubes: 
Grade A 
Grade 6~]- 
Grade S 


7038 

$85.00 

$75.00 

$60.00 


7735A 
$ 100.00 
$ 90.00 
$ 75.00 


Grade C Our choice of any type 1" vidicon, new or used— 
guaranteed to give satisfactory service for amateur 
use. $35,00 

The VANGUARD Models 400 and 440 are factory assembled with the same precisian as our Indus- 
trial cameras now in continuous duty throughout the U.S, Complete with self-contained synchroniz- 
ing generators, 4 me, video amplifiers, power supply, tripod base plate and low power TV transmitter 
which can easily be increased with simple linear amplifiers. Illumination can be as low as 1 foot-candle 
when using our vidicon and lens. Picture sharpness is guaranteed to be equal to the best capabilities 
of any standard 525 line TV receiver. Modular construction and printed circuits permit quick replace¬ 
ment and servicing of major circuits. Weighs II lbs.—measures approx. 8" x 6" % 6", 

Crystal controlled horizontal scan available on either model for only $20,00 more. Add the suffix X 
to model number. 

Building your own TV camera? Our complete line of tested circuit modules and deflection yokes will 
save you much time and money. Fully described in our catalog for 10* coin or stomps. 



Available in the following models: 


$11.95 up 


VANGUARD 



Model 

Input me. 

Output me* 

Price 


/300-D 

144-148 

50-54 

$12.95 

ppc 

2M - 

} 300-E 

144-145 

*6-1*6 

$12.95 

ppt 

\ 30Q*F 

144-146 

28-30 

$12.95 

ppi 


* 300 Q 

144-148 

14-18 

$12.95 

ppd 

6M 

(30Q-B 

50-51 

•6*1,6 

$12.95 

ppd 

1300-C 

50-54 

14-18 

$12.95 

ppd 


(300*1 

50-52 

28-30 

$12.95 

ppd 

20M 

30Q-G 

14.0-14*35 

LO-1.35 

$11.95 

ppd 

CB 

300-A 

26,965-27.255 1.0-1.29 

$11.95 

ppd 

WWV 

300-H 

5,0 

l.O 

$11.95 

ppd 

InVU 

300-1 

9.0-10*0 

*6-1*6 

$11.95 

ppd 

CHU 

30Q-K 

7,3 

1.0 

$11.95 

ppd 

CHU 

300 -L 

3,35 

1.0 

$11.95 

ppd 

Marine 

30Q-M 

2-3 

,6*1-6 

$11.95 

ppd 

Aircraft 

I 300-N4 
30Q-N5 

121-122 

122-123 

*6-1.6 

*6-1.6 

$13.95 

$13.95 

ppd 

ppd 

Fire. Police 
etc* 

3Q0-P 

155-156 

,6 1.6 

$13.95 

PPd 

CUSTOM 

30Q-X 

Choice of 1 

input freq* 

$14.95 

ppd 


TRANSISTORIZED CONVERTERS 

New series JQ0 with 3 VHF-UHF transistors, costal-con¬ 
trol led oscillator, tuned R.F. stage and low noise mixer* 
One microvolt sensitivity. More than 30 high quality parts 
carefully assembled and tested. Measure only 3" x 2J4 W x 


MADE and 1 output freq, be 

tween .6 and 160 me 

Allow 4-6 weeks delivery on 3Q0-X, 


2** Operate at 12 volts DC 4-5 ma. AH above converters 
are supplied with Motorola type connectors. For two 
SG-239 connectors instead, add 75c. 


Nuvbtor converters available from $10, Circuit modules and government surplus equipment also available. Send 10^ 
coin or stamps for complete catalog. 

For prompt shipment please indude postal money order or cashier's check. COTVs must include 20% deposit* 
New York City residents add 5% sales tax* New York State residents add 2% sales tax. Include sufficient post¬ 
age for all items except converters and circuit modules which are postpaid* 


VANGUARD LABS 


Dept. H 

T96>23 Jamaica Ave. 
Hollis, N.Y. 11423 
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Charles Leedham WA2TDH 


Drawings by Wayno Pierce K3SUK 


The Zero Meter Band 


Back in the October 1964 issue of 73 Maga¬ 
zine, you may have noticed a small ad inserted 
on page 86, announcing the attempted un¬ 
loading of mountainside premises somewhere 
in New Hampshire, complete with a consider¬ 
able selection of antennas. Within that tempt¬ 
ing array, your eye may just have skipped 
over the fact that it included, and I quote, 
Hy-Gain Tri-Bander for O-1.5-10M.’ Even 
if you did happen to notice the peculiar specs 
on that antenna, almost certainly your eye 
slid over it. thinking it no more than another 
of the many typographic atrocities perpetrated 
by the perenially sloshed typesetters up there 
on that N.If. hillock, what with it being cider 
season and all. Onlv a few insiders were aware 

w 

of the fact that it was quiet notification by 
the editor that the old Zero Meter Band was 
open again. 

It was many years since I d been on Zero 
the last time, with my original call, and the 
idea that the band was opening up again 
naturally brought hack many nostalgic mem¬ 
ories of old-time operating before the govem- 



The Zero Meter band rig. 


meat not only closed it down early in 1942, 
but confiscated every bit of equipment known 
to be in private hands. 

I never did hear after the war that Zero 
was open again. The regulations said any¬ 
thing above 40K megs was okay, but i was 
sure that didn't mean Zero. Mainly because 
I’d heard stories during the war about the 
experimental work the government was doing 
with Zero Meter Radar, and I figured that in 
the slather of stuff that was ultra top secret 
afterward they’d included Zero. I didn’t want 
to ask, you know how it is, not making waves 
and all that. Nobody wants any 3 a.m. visits 
from conservatively dressed types wearing 
snap-brim hats wanting to know just how 
much I knew about Zero Meters, and where 
I’d learned it, and exactly what was it 1 
talked about to the foreigners on my private 
radio station. That sort of thing. 

Now 1 figure they must have given up the 
experimental work because of troubles like 
the ones 1 did hear about. There was a fairly 
well substantiated story that they did work 
out the antenna problems and get just one 
Zero Meter radar station working somewhere 
iu England. Up to then they’d been working 
with stuff as long as ten meters, and were 
slowly finding out that the shorter the wave, 
the greater the definition. Naturally, with the 
zero wavelength on Zero, the definition would 
have to be pretty good. According to the 
story, when they fired up the rig and pointed 
it at a wave of bombers coming in, it was so 
good they could read the dogtags on the Ger¬ 
man aircrews. Used to scare the hell out of 
the Luftwaffe high command by broadcasting 
back to Germany not only the names, ranks 
and serial numbers of everybody on a mission, 
but even their blood types. 

Either that last touch finally tipped off 
German intelligence, or their agents in Eng- 
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Zero Meter radar was set up in England. 


land got wind of what the installation could 
do, and they pulled a real cutie. Late in *43, 
I think it was, they sent over a special flight 
on a bombing run. Had to search all through 
the Luftwaffe and Wehrmacht for them, I 
think, but every man Jack of the two thousand 
crewmen on that flight was named Schultz, 
ra ik Feldwebel, blood type AB. Naturally 
when that list went up to G2 from the Zero 
Meter Radar crew, some brass-brain upstairs 
decided the thing must be on the fritz and 
ordered the techs to take apart the Blue Box. 
They protested, of course, but orders are 
orders, so they cut it open with a welding 
torch. As any of the old civilian Zero Meter 
ops could have told them, that was the end 
of that. Whatever was inside was melted into 
a few droplets of slag by the time they could 
make a big enough hole to shine a light in, 
and that was the end of Zero Meter Radar. 
At least that’s the story I got from guys 
who were near the project. 

hat was one of the most frustrating things 
about Zero—those Blue Boxes. You read a 
lot these days about how sad it is that even- 
body is an appliance operator and that there’s 
hardly any homebrewing any more like in the 
old days. There wasn’t any homebrew equip¬ 
ment on Zero at all. Everybody I ever con* 
tacted on the band was working with the 
same old Blue Box. As far as anybody knew, 
they were all World War I surplus rigs; 
at least we all found ours the same way, 
knocking around in the junk piles at the backs 
of the WWI surplus stores. They never did 
get in the catalogs, because the store operators 
fortunately didn’t know what they were. 

It wasn’t surprising either, because a Blue 
Box didn’t look like much. It was a small box 
about six by six by ten, with a dull blue-black 


crackle finish. There was only one knob on 
the front, a jack for a key, another for phones, 
and an antenna terminal on the back. No 
label, no brand name, nothing. Just a plain 
Blue Box, except for the peculiar business 
about there being no sheet metal screws or 
rivets, or any way at all to open it up. 

Some of us tried, of course. Any ham would 
be curious about the circuit and components 
that could handle that kind of frequency. But 
drill bits got blunt and hacksaws tidn’t seem 
to have any effect, so we gave up on that 
angle and just operated. We all heard about 
the guy who couldn’t take not knowing and 
went at his with the blowtorch. He never 
showed up on the band again. Just like with 
the radar unit, when lie got it open he found 
everything inside melted down. One of us— 
I don’t remember now exactly who—got a post¬ 
card telling what happened, and about how 
he was looking all over the country for an¬ 
other Box, but he apparently never did find 
one. 

We had to admit that the theory of it was 
beyond us, which is why we never got very 
far in homebrewing, or even in drawing up 
tentative circuits. After all, how do you design 
a tank circuit that is resonant at infinity 
megacycles? That, unfortunately, is the way 
it goes on Zero, If the wavelength is zero, 
you can't fight the fact that the frequency has 
got to be infinite. Some of us had a few 
bright ideas about designs, but search as we 
would through the old catalogs, we never 
could find specs for components that would 
come close to what we’d need. Maybe soon, 
with some of the new microminiature stuff 
that’s coming out, but back then there wasn’t 



Of course, it was hard to open up the Zero Meter 
rig. 
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a tube on the market that could handle infinite 
frequency. At least not with enough gain to 
make it worthwhile wiring into a breadboard 
circuit. 

The frequency, of course, was why every¬ 
thing on the band was CYV. II you think 
about it a little, you'll see that modulating a 
wave means you are adding to it and sub¬ 
tracting from it. And if you’ve had the math, 
you know that no matter what you add to or 
subtract from an infinite frequency, you still 
have the same frequency at the output. May¬ 
be phase or pulse modulation might be the 
answer, but we didn’t know enough about 
that sort of thing then. 

That was the reason the old lilue box was 
so simple, too. If you’re rock-bound on a 
single frequency, you don’t have to worry 
about tuning and loading and such. There was 
only that one knob, which was on-off and re¬ 
ceive volume. No VFO or frequency read-out, 
of course, because you can’t QSY on Zero, for 
the same reasons von can't modulate it. And 
when I say rock-bound, incidentally, I say it 
because I imagine that was the way it was 
done in whatever circuit was inside the Box. 
We did a lot of speculation about it on the 
baud in the old days, laboriously tapping out 
our theories to each other. About the only 
thing we came up with was the fact that it 
had to be that way—seeing as a crystal gets 
higher in frequency as you grind it down, 
then if you keep grinding and get it down to 
zero thickness, then it has to oscillate at an 
infinite frequency. Makes sense. 

I tried once, figuring if I was ever going 
to build up a circuit on my own 1 might as 
well start with the crystal. I ground and 
ground away, and after ruining a lot of stock 
finally managed to get one down to zero, but 



Building a Zero Meter beom. 


as soon as I tried to pick it up the damned 
thing shattered. That was the last time I tried 
working on zero-thickness crystals. I’d w'orked 
so hard mastering the technique of getting 
them down to zero thickness—and that’s pre¬ 
cision work, believe me, with no tolerances 
at all—that I didn’t want to spend another 
year or so figuring out how to handle any¬ 
thing that thin without breaking it. 

My crystal fiasco naturally brings to mind 
the story of poor Joe, who was experimenting 
with the antenna end of tilings. That was one 
of the real pleasures of working on Zero, the 
fact that you could work up a really fancy 
antenna and not have to worry about space 
or big hunks of metal hanging up there in the 
sky to worry the neighbors. On Zero, you 
can obviously have all the elements you want, 
on a zero length boom, and with zero length 
elements. You have to be pretty careful about 
spacing, though. If you’re off by even the 
litllest bit your directors start acting like re¬ 
flectors, and you end up with a pretty confus¬ 
ing polar plot. 

I never bothered with more than 42 ele¬ 
ments on my own beam, but Joe decided he 
was going to go for broke and really put out 
the rockcrusher signal of the band. You know 
how some guys are if they don’t get forty- 
over reports every transmission. Joe’d worked 
on his beam for over 12 years and managed 
to fit something over four thousand elements 
onto the boom—he’d lust track once, and wasn’t 
sure exactly how many lie had, because of 
the difficulty of counting zero-length elements 
on a zero-length boom with zero spacing- 
hut he did know he’d pul on more than four 

thousand. Then one dav he had the beam 

0 

taken down and in his shack to add still 
some more elements, and while he was out 
getting some more zero-diameter aluminum 
element stock his wife came into the shack 
and opened the window. I need say no more 
than that there was a strong breeze that day, 
and poor foe never found his beam again. 

At the trial, Joe kept sobbing so piteously 
and mumbling over and over, “Gone, gone, 
gone” that the jury couldn’t believe anybody 
that grief-stricken could possibly be respon¬ 
sible for his wife’s mysterious disappearance. 
It took the spirit out of Joe. though, all those 
years of work lost, and the last 1 heard from 
him he was working low frequency, down on 
the 20-Micron band. 

1 think Wayne was a little reluctant to let 
the news about Zero get around too much, 
which is why he gave us OOT Zero ops the 
word in such a coded fashion. But I ve man¬ 
aged to convince him that somebody has to 
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get out a warning about Zero antennas just 
in case one of you stumbles across a Blue 
Box up in the attic, or finds one in a surplus 
store. We’re both convinced that there aren t 
any left, but still, just in case. 

The warning is this: whatever you do, never 
use a long-wire antenna on Zero. All of us 
on the band back then knew enough about 
antenna theory to know what was likely to 
happen if we put even a one-inch wire on 
that antenna terminal and operated it as a 
wire ante]nia instead of running a feed-line 
to a properly designed, resonant Zero Meter 
an emia. If you look at the charts in the 
manuals, you’ll see why yourself. The gain 
ol a long-wire goes straight up as the antenna 
lengthens in terms of wavelengths, and there 
doesn t seem to be any fall-off. 

Consider the wavelength of Zero, and you 
see right away that any length of wire at all 
contains an infinite number of wavelengths. 
That means, of course, infinite gain in the 
antenna, which means that the minute you 
hit the key you’d put out an infinitely strong 
signal. It would slop over onto every other 
frequency in the spectrum, still with infinite 
strength, and blow out the front end of every 
other receiver in the world. And eventually 
in the universe. It would only be a split micro¬ 
second pulse, but enough. Or maybe that 
strong a signal would instantaneously melt 
youi longwire, and thus no signal would get 
out at all. I’m not really that strong on theory, 
lint that’s the way we used to figure it—that 
it would last long enough to get that infinite- 
gain signal out—and so we never dared try to 
see if it was right. If you should find a Blue 
Box, take heed! 

The reason I’m back on Zero is that when 
the big confiscation came, I turned in the 
Box 1. was operating with, and completely 
forgot that I’d picked up a spare, and that 



Joe kept sobbing pitifully ot his trial. 


it was lying behind a lot of other old radio 
junk in the cellar. But when 1 read Wayne’s 
ad I suddenly remembered it, after all these 
years, and went down and found it. I dusted 
it off, plugged it in, and put out a tentative 
CQ. Much to my surprise there were some 
answers, so pretty much the same must have 
happened to some other guys. 

I recognized a few of the calls, and it was 
a real pleasure to meet old friends on the 
band. There were a few pretty strange pre¬ 
fixes coming in, though, and when I asked one 
of my contacts about his exact QTH—but 
that’s another storv. 

Dig into the hacks of those WWl surplus 
stores. There may still be a few of them 
around. Maybe you'll be luckv enough to find 
a Blue Box. Just be extra careful about not 
putting on a long-wire, and I II see you on 
Zero. 

. . . WA2TDH 
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Roy Pafenberg W4WK M 
3 I 6 Stratford Avenue 
Fairfax, Virginia 


Automatic Tuning for the 

ARC-5 Receiver 


The typical aircraft Command Set installa¬ 
tion used a remote control station located for 
convenient operation by the pilot or. in some 
cases, another crew member. The receiver and 
transmitter were fitted into whatever space 
was available and tied together by cables. 
Flexible shafting was used for remote tuning 
of the equipment. 

Some Navy aircraft installations precluded 
the use of flexible shutting and a motor driven 
remote timing unit, the 0133/AR Automatic 
Selector Mechanism was developed for use with 
AN Alt< 1-5 and Nav y ARA Command set re¬ 
ceivers. This automatic tuning has been spot- 
ti!y available on the surplus market. More 
plentiful have been the ARA and AN, ARC-5 
receivers with the C-131 AR installed. The 
photograph shows a Command Set receiver 
with the motor driven control unit in place. 

It is not feasible to remove the automatic 
tuning system from the receivers since the 
original dial and drive were discarded when 



The C-131/AR installed on an ARC-5. 


the control unit was installed. Manual opera¬ 
tion of the receivers is not changed from the 
original and the direct drive tuning knob is a 
bonus not found with the run of the mill Com¬ 
mand Set receivers. A further advantage is 
that the modified receivers may lie used for 
mobile operation and located in the trunk of 

the car. While the remote assembly was de- 

* 

signed to operate from a 20 to 30 volt dc 
source, they will work from a 12 volt dc sys¬ 
tem. 

The schematic diagrams of the drive assem¬ 
ble and tlie remote selector switch are shown 

¥ 

in Fig. 1. Circuit elements referred to in the 
following discussion are keyed in the diagram 
bv circled letters. The unit contains six se- 
lector disks with contact segments (A) sep¬ 
arated by gaps (Ei. The angular position of 
the gaps controls the setting of the receiver 
tuning capacitor, and the position of each disk 
may be set by a front panel screwdriver ad¬ 
justment. Contact arms (B) are mounted on 
a common shaft (D) which is geared to the 
motor driv e. Direction of motor rotation is de¬ 
termined by the motor winding (C) selected 
by the relays (R). The two contacts of the 
remote control switch associated with each of 
the six positions are wired to corresponding 
segments (A) of the six selector disks. 

When the remote control switch is set to a 
given position, the circuit is closed through a 
disk segment (A) and one of the two relays 
(R) is energized through the contact arm 
( B). This relay closes the circuit through one 
of the motor windings (C) and the motor 
turns in the corresponding direction. ITie mo- 
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Fig. ]. Schematic diagram of the C-131/AR 
automatic selector mechanism. 

lor turns the receiver tuning drive and the 
contact arms until the contact arm bridges 
the gap (E > between the disk segments, both 
relays are then closed, removing voltage from 
the motor and the drive stops at the preset 
position. Turning the remote switch to another 
position will start the tuning cycle again. 

For operation from a 12 volt dc source, the 
relays in the C-131/AR unit must be adjusted. 
Remove the cover and decrease the armature 
spring tension of the relays until they operate 
reliably on 12 volts, i f spot frequency re¬ 
ception is desired, wire a six position, two 
gang switch to the unit as shown in Fig. 1. 
Connect the auto battery "hot" lead to Pin IT 
of the receptacle and the ground return to Pin 
16. Make no connection to i’in 9. Polarity is 
not important; while direction of rotation will 
change, the system will still work. 

To set up the spot frequencies, turn the 
front panel switch to the “Auto” position and 
slide back the covers from the front panel 
channel adjustment screws. Set the remote 
switch to the desired channel and turn the 
corresponding channel adjustment screw until 
the receiver tunes itself to the desired fre¬ 
quency. Set up the balance of the channels 
in the same fashion. 

If continuous remote tuning is desired, de¬ 
lete the remote selector switch and associated 
wiring. Connect battery to Pins 16 and IT of 
the connector and wire a spdt, center oil. 
spring return switch as shown in the Fig. 1 
inset. 





VARIABLE 
FREQUENCY 
ANTENNA SYSTEM 

Tli/s exclusive and amazing system 
possesses the un/gae property of 
an even performance over all fre¬ 
quencies between 1*4*30 Mc/s. 

Every JOYSTICK System is supplied complete 
with feeder and an antenna matching unit— 
selected by you to suit your personal set-up. 

It is ready to go an the air and gives an un¬ 
precedented 'lift' to signal strengths especially 
for 'cliff' and 'cave' dwellers—EVEN FROM 
UNDERGROUND! Naturally the advantages of 
using the 'JOYSTICK' 'up-in-the-clear' are even 
greater! 

4,000 licensed stations and SWLS all over the 
world have already found that this is the first major 
break-through for 20 years in the field of aerials. 
The performance for such a compact unit is stag¬ 
gering. Even the skeptics have been convinced once 
they have understood the basic principles and have 
followed the simple 'load and dip' procedure given 
in the instructions. 

NEW JOYSTICK RANGE 



Reviewed in 
NEW 
PRODUCTS 
page US 
November 
1965 


There is now a whole new range of Joystick Systems—made 
to match your QTH, your rigi and your pocket! The SYSTEMS 
cover TX/RX, SWL, indoor and outdoors, mobile and even a 
new JOYMAST! Made only in the finest materials the SYS¬ 
TEMS are reliable and permanent! 



ZL4GA 

WORKS G5WP 
OH 80 METRES 


INDOORS—ZL4GA's JOYSTICK got him 569 on 3.5 mes from 
G5WP on 21st February, 196S at 0850 GMT. Alan had worked 
VE7BIY on 3,5 mes at 559 and also logged 59 countries on 
14 m/cs b v that date, including LU1HBS and 9M4LP. Tcrfi- 
moniats continue to pour in—read W70E's fantastic resultsf 


GUARANTEE 


Partridge operate a rigid, 
100% Money Back Guaran¬ 
tee if you're not completely 
satisfied! 


READ ALL ABOUT IT! 


The motor driven tuning feature of the 
C-131/AR control unit does have practical 
amateur application. Even if the receiver is 
installed under the instrument panel, the mo¬ 
tor driven tuning saves a lot of inconvenient, 
and often dangerous, knob twisting. In any 
event, this article answers the question of 
what the “little black box” was used for. 

. . . W4WKM 


This ticket will bring you the new brochures by return of 
moil! 


r ---- 

l Please send brochures and testimonials . 
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Karl Thurber K2IKZ 
1510 Archer Road 
New York, N.Y. 


Boosting Talk Power 

One of tlie big premises on which the ad¬ 
vantages of SSB over conventional AM phone 
is based is, of course, the high peak power 
level—sometimes exceeding CW ratings—to 
which most transmitting tubes can be driven. 
However, much of the advantage dissipates 
when it is recalled that the “average” voice 
drives the usual SSB rig to but 30 to 60 per¬ 
cent ol I I CP ratings, hitting top peaks only 
occasionally. 

Regular audio speech clipping, which has 
been applied successfully to AM phone for 
many years to increase the average modula¬ 
tion level, does little to Improve matters in 
SSB, Well-designed audio compressors (or 
even better, compressors applied to the SSB 
RF waveform itself in some intermediate stage 
in the transmitter) represent the ultimate in 
attaining average power near the PEP ratings 
for which the transmitter was designed. Un¬ 
fortunately, such units—especially the RF 
compressors, which require an additional SSB 
crystal filter—are costly and can not be easily 
installed in the cabinets of most rigs to make 
a completely self-contained unit. 

A poor-man’s approximation to the com¬ 
pression and limiting action of these acces¬ 
sories can be had very easily for only a couple 
of dollars and a few minutes’ time if your rig 
employs automatic load control (ALC). 

Most of the circuits work like this: When 
no final amplifier grid current is drawn, a 
normal bias exists at the grid of an earlier 
intermediate amplifier or driver stage, provid¬ 
ing maximum gain. When final amplifier grid 
current begins to be drawn, the circuit gen¬ 
erates a rectified voltage (which follows audio 
peaks), applying this voltage as an additional 
bias to the intermediate amplifier. Tins effec¬ 
tively decreases the gain of the stage, and 
consequently, the driving voltage that is ap- 


3„f 



Fig. 1. The transistor preamplifier described in the 
text. 


in ALC Transmitters 


plied to the grid of the final amplifier. ! he 
whole process is remarkably similar to the 
standard A VC action in communications re¬ 
ceivers. 

ALC in the SSB transmitter improves per¬ 
formance by making it difficult to seriously 
overdrive the final amplifier with its resultant 
“flat-topping” and distortion, and by indirectly 
providing a measure of speech compression. 
But because the ALC is asked to work over 
too-wide a range oi levels, corresponding to 
the complexities of human speech, it cannot 
markedly increase the average-to-peak power 
ratio. 

An improvement can be had by adding a 
simple microphone pre-amplifier ahead of the 
first speech amplifier stage in the transmitter. 
By driving the speech amplifier very heavily 
—but below the point of serious distortion— 
a measure of speech compression can be ob¬ 
tained in conjunction with the ALC circuit. 

Fig. 1 shows the schematic diagram of a 
miniature one-stage transistorized preamp 
which can be built into most crystal or dy¬ 
namic mike cases. 

The preamp was built into the case of an 
Astatic D-104 crystal mike, and a miniature 
9-volt battery was mounted within the mike 
stand. Most communications mikes have 
ample room within the case for the entire 
preamp. While good results were obtained 
with the D-104, even better performance 
could he expected from one of the newer, 
specifically-designed SSB mikes. 

In practice, the rig’s audio gain control is 
operated at a much lower level; the rig is 
talked-up by advancing the gain control to 
just below the point where fiat-topping begins 
to appear. On-tde-air comments with the pre- 
.mip, using a Heath Marauder, brought uni¬ 
versally favorable comments on the audio 
“punch” and quality, with no noticeable dis¬ 
tortion. The mike should he held several 
inches from the lips or held sideways, how¬ 
ever. to prevent “blasting’* from breath noises. 

Although not tried in a non-ALC transmit¬ 
ter, the little preamp should give some limit¬ 
ing action, though undoubtedly not as much 
as it would produce in an ALC-type rig. 

. , . K2IKZ 
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NEW FEATURES! 
COMPLETELY NEW TRANSCEIVER! 


PERSONAL 

INDIVIDUAL SERVICE 
GUARANTEED 

WE WANT YOUR BUSINESS ! 

ORDER TODAY! 


Built-in universal power supply! Both 12V DC and 
117V AC merely by using proper line cord provided. 
NO INVERTERS NEEDED. 

Expanded frequency coverage . . . 250 kc on all 
bands, MARS and out-of-band DX coverage. 

Receiver DELTA tuning . , . gives tunable range of 
several kc either side of transmitter frequency. No 
more “leap-frogging'' 

Solid-state dial corrector. 

Solid state switching. 

Solid-state ALC control. 

Dual-speed tuning. 

Collins mechanical filter. 

Panel switch selects upper or lower sideband without 
frequency shift! 

Built-in loudspeaker. Terminals for external speaker. 
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LUBBOCK, TEXAS 

THE HOME OF 

EDWARDS ELECTRONICS 

WHO GIVES TEXAS-SIZE TRADES 

P.D.Q. DELIVERY 
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I'm interested! 


Edwards Electronics 
1320 19th Street 
Lubbock, Texas 79401 

n Enter order for equipment listed on attached sheet* 

pi Send S BE-SB-3 4 literature, 

□ Send quotations for trade in allowances on equip- 

ment fisted on attached sheet* 

s 

Name_ _Ca 11_ 


.State. 
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Jim Kyle K5JKX 
Oklahoma City, Oklahoma 
i236 NE 44th Street 


Seeing Your SWR 


During the past decade, literally scores of 
devices for checking out SWR, antenna im¬ 
pedance, and related items have been de¬ 
scribed in the amateur press. They include 
bridges, directional couplers, and other exotic 
hardware. 

But one of the simplest and most useful de¬ 
vices has apparently been overlooked during 
all this time! 

The device (a technique, really) were talk¬ 
ing about will (1) give you a direct visual 
picture of your SWR curve, (2) give you a 
direct measurement of impedance vs. fre¬ 
quency over any desired passband, (3) tell 
you how much loss exists in your feedline, 
and (4) do all of these things at the same 
time with a single hookup and test. Inter¬ 
ested? Read on. 

We’ll start by saying that this is nothing 
new, as such. Some manufacturers of antenna 
feedline have used the technique for years; 



if you’ve ever seen an advertisement for “fre¬ 
quency-swept” coax, you’ve been exposed to 
the results of this technique. But so far as 
we know, hams just aren’t applying it. 

A large part of the reason for this may be 
that it required two items of test equipment, 
neither of which couid be considered common 
in a ham shack until the past few years. One 
is an oscilloscope, and the other is a ‘sweep 
generator.” The scope is seen in more and 
more shacks these days, though the sweep 
generator still can’t be called common. 

However, a sweep generator adequate for 
the purpose can be easily built, and a number 
of them have been described recently. So 
we’ll assume that you have, or can get hold of. 
both the sweep generator and the scope, and 
start from there. 

The technique is extremely simple; merely 
hook up the sweep generator to the feedline 
or other device to be tested for impedance 
(through a terminating pad), and use the 
scope with an RF probe to measure RF volt¬ 
age across the impedance at the same point 
to which the sweep generator is connected. 
Fig. I shows the scheme. 

You don’t need a fancy scope to do this, 
either. With the RF probe, the RF voltage is 
transformed to DC. Since the sweep gener¬ 
ator does sweep across its band at a regular 
rate, any variations in RF voltage (and conse¬ 
quently in DC output of the probe) occur at 
the same rate as the sweep. In most gear, this 
is 60 cycles per second, and virtually all scopes 
will 1 landlc a 60 cycle signal adequately. 

When the load is “fiat,” though, there are 
no variations in RF voltage and as a result 
the output of the probe is pure DC. If your 
scope happens to be of the DC variety, you 
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SCOPE 



F»g. 2. Chopper circuit necessary for AC coupled 

scopes. 

have no problems at all here. If not, hook up 
a "chopper as shown in Fig. 2 to give you a 
zero-reference line. Now any DC output from 
the probe will appear (to the scope) to be 
AC square-waves, at the frequency at which 
the chopper operates. If a code buzzer is 
used, this frequency will be around X kc, and 
since the sweep rate is so much lower, the 
scope trace will approximate a pair of straight 
lines for a flat load. 

To calibrate everything, provide a dummy 
load of the same impedance as the coax cable 
you’re using and hook things up as shown in 
Fig. 3A, Most commercial sweep generators 
are designed for 75 ohm output, which is why 
we show 75 ohms rather than the more com¬ 
mon 52 ohm coax. Make sure that the dum¬ 
my load really is flat at the frequency you’re 
interested in, then turn things on. 

If everything is working right, you should 
get the "perfect trace pattern of Fig. 3B. The 
tipper line is the “load 5 trace, while the lower 
one is the zero reference. The distance be¬ 
tween them is proportional to the DC voltage 
developed in the probe by the RF across the 
75 ohm load. 

It may happen, though, that the sweep 
generator doesn’t give you a constant output 
over its sweep band. In addition, sometimes 
probes have resonances which tend to foul 
tilings up. If either of these happens, your 
trace will look something like the “non-linear 
trace” picture in Fig. 3B. The bumps and 
dips may be at different places, but at any 
rate you won’t have a nice smooth straight 
line. 



TO SCOPE 


Fig. 3A. Calibrating the scope. 


Don't let it bother you too badly. It will 
complicate tilings a bit, but not excessively. 
Simply take a grease pencil and trace over the 
line, no matter how jagged it is. The grease- 
pencil tracing then becomes your standard of 
a "flat” line, and SWR is figured by noting 
departures from the tracing rather than from 
absolute flatness in the later stages of the 
measurement. 

This is the point, incidentally, to start won¬ 
dering how this idea works. Fig. 3A is almost 
obvious; as the sweep generator sweeps its 
frequency band, the RF voltage across the 
resistor stays I he same and so probe output 
also stays constant. I he chopper lets the AC 
scope display the result, and you get Fig. 3B. 

But what if, instead of a 75 ohm resistor, 
we have a length of coax which terminates in 
an antenna? I his, after all, is what we want 
to measure. 

Before getting into that, let’s see what hap¬ 
pens if we use just a length of coax termi¬ 
nated in a resistor. Let’s make the coax a full 
wavelength long at 400 me, which is a shade 
under 20 inches (after allowing for velocity 
factor) and is a nice convenient desktop size. 
Let’s also assume that our resistors are still 
pure resistance at 400 me, though of course 
we know that’s not quite true. 

Now let's hook a 75 ohm resistor across 
the far end of the coax from the probe and 
start sweeping around 200 me. Since the load 
is an exact match to the line under the as¬ 
sumptions we made) all the powei from the 
sweep generator goes on up the line and is 
dissipated in the load resistor. It makes no 
difference just what the exact frequency is; 
the load is not frequency-sensitive under our 
assumptions. 

But if we hook a 150 ohm resistor on the 
far end instead of the 75 ohm unit, we have 
introduced a 2-to-l SWR on the line. What 
this amounts to is that not all the power going 
up the line to the load can be absorbed by the 
load; some is reflected back down the line. 
In Fig. 4 the block marked X represents the 
measurement point, and this is where we 
measure the reflected voltage. With a per- 
fectly matched load, is zero, but with 



Fig. 3B. Typical traces from the circuit of Fig. 3A. 
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Fig. 4. Explanation of the scheme to see your SWR. 



a mismatch at the far end, Er.r; exists. It may 
be nearly equal to il SWR is extremely 
high ami line losses are low. 

At point X, the voltage we will read with 
onr probe consists of the sum of Ee™ and 


Er-n. Ii they both happen to be in the same 
phase, the voltage at point X will be higher 
than that of the generator alone, while if they 
are out of phase with each other, the voltage 
wall be less. Phase at point X depends on 
both frequency and line length. 

The phase of Er„n is determined by the 
time it takes for the outgoing signal to get 
to the end ol the line and come back to point 
X, and thus depends on the frequency of the 
outgoing signal if line length is fixed. What 
this means is that, at some frequencies the 
Vf) hage at point X will be greater than that 
ol the generator alone, while at other fre¬ 


quencies it will be less. In between, it will 
vary from positive to negative peak values. 

Now let's go to Fig, 5, which shows four 
typical scope traces. Fig. 5A is simply our 
perfect reference trace all over again; this 
is what we get with a flat line. The two traces 


are exactly parallel. 

Fig. 5B shows what happens if we use the 




Fig. 5. Typical scope traces. See text for explana¬ 
tion. 


example just cited and sweep from 100 to 
400 me. At 100 me, the total line length from 
point X to load and back to point X is Vi wave¬ 
length, When the signal reflects at the load, 
its phase is shifted 180 degrees, and the half 
wavelength out-and-back which it must travel 
adds another half wavelength or 180 degrees 
to its phase delay. The result is that Er»n and 
E K „n are in phase, and the voltage at point X 
is at its peak. 

When the sweep generator reaches 200 me, 
the round trip from X to load and back is a 
full wavelength, which leaves the phase of 
the reflected voltage unaffected. Since it was 
already shifted 180 degrees by reflection, it 
is exactly out of phase with the generator 
voltage, and the total at point is at a mini¬ 
mum. 

At 300 me, round trip distance is lh wave¬ 
lengths and the situation is the same as at 
100 me; at 400 me, the distance becomes 2 
wavelengths and the 200 me argument ap¬ 
plies. 

[ lie frequency markings on the zero ref¬ 
erence, by the way, are there just for the 
example. Don’t expect to find them on your 
scope. 

In between the peaks and valleys, the total 
voltage at point X is somewhat between the 
extremes we’ve discussed- If you were to du¬ 
plicate tliis example with such an extreme 
sweep range, you’d find that the trace would 
be a perfect sine wave. At this point, what 
you have on your scope screen is an actual 
picture of a standing wave on the line! 

The peak value ol the reflected voltage de¬ 
pends, naturally, on how much voltage is re¬ 
flected, and this in turn depends on the 
amount of mismatch at the far end. Since 
SWR is just a more convenient way of saying 
“amount of mismatch,” the lines shown dotted 
in Fig. 5B could he drawn on the scope face 
and marked “SWR=2.” Similarly, all other 
values of SWR could be calculated and the 
scope face caibrated for them. 

Normally, we would never use such a wide 
sweep range. Let’s narrow the sweep width 
down to cover just the area between 180 and 
225 me and see what we get. It’s shown in 
Fig. 5C, and as you can tell is simply a hori¬ 
zontally-expanded version of that portion of 
the curve around 200 me in Fig. 5B. We also 
changed the vertical gain setting for this 


32.5 9,5 



Fig. 6. 6 db pad for matching 75 ohms to 52 ohms. 
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8URGHARDT BRINGS YOU EXCITING NEW 
PRODUCTS FROM HALLICRAFTERS! 

SSB TWINS 





SX146 Receiver $269.95 

Features; The SX-146 is on amateur band receiver of ad¬ 
vanced design, employing a single conversion signal path 
and pre-mixed oscillator chain to assure high order fre¬ 
quency stability and freedom from adjacent channel cross 
modulation products. This new breed of receiver employs 
a high frequency quartz crystal filter and has provisions 
for the user installation of two more crystal filters. While 
shipped from the factory for amateur band coverage 
only by connection of auxiliary oscillators, the receiver 
may be used from 2 to 30 Me with the exception of a 
narrow gap ot 9.0 Me, The highly stable conversion oscil¬ 
lator chain may be used for transceive operation of the 
HT-46 transmitter. 

FREQUENCY BANDS: 3,5-4.0, 7.0-7,5, 14.0-14.5, 21.0- 
21*5, 28.0-2S.5, 28,5-29.0, 29.0-29.5 and 29,5-30.0 Me* 
(28.0 to 28,5 and 29,0 to 30.0 Me coverage requires 
extra crystals at user's option.) 


(Made for each other) 


HT46 Transmitter $349.95 complete 


- ' - “. •' r-r 


Features: 

• Transceive Operation 
(when used with SX-146) 

m 175 watts input SSB, 
150 watts input CW 

• Crystal Filter (9mc) 

• 500 kc bands 80 meters 
through 10 meters (1*10 
mtr Xtal supplied 28.5* 
29.0) others plug-in at 
users option 


• Push to Talk 

• (Optional Vox) uses HA- 
16 

• Unwanted sideband 
down 50 db minimum 

• Carrier suppression 50 
db minimum 

• 52 ohm pi-net output 

• Grid block. Keying for 
CW. 

• Self Contained solid 
state power supply 


SR42 SR46 VHP Transceivers 
tor 6 or 2 meters $199.95 


Features: 


• Two way built-in power 
supply 115 V, A.C., 12 
V. D.C operation.* 

• Receiver double conver¬ 
sion super heterodyne 
with quartz crystal con¬ 
trolled 2nd osc ilia tor 

• Receiver contains "5" 
meter, ANL 

• Zener diode regulated 
HF oscillator 

• Vibrator, D.C . power cord 

not included. Order MR-40 


m Cover full 2 and 6 
meter ranges 

• Transmitter crystal con¬ 
trolled up to four quartz 
crystals may be switch 
selected from front 
panel. Fifth position is 
provided for plug-in 
connection to external 
V.F.O. 

• Lift-up top cover gives 
access to crystal sockets, 
tubes and internal ad¬ 
justments, 

and mobile mounting bracket 
mounting kit. 


SR-2000 Hurricane 

2 kw Table Top Transceiver $995.00 


Power supply extra. 

• The world's most power¬ 
ful transceiver — 2000 
watts PEP input. 

• Linear gear drive VFO 
with less than 1 kc 
read-out. 

• Adjustable i.f, noise 
blanker 

• Provisions for plug-in 
external VFO or DX 
adapter, 

• Patented R.LT. for re¬ 
ceiver frequency off-set. 

• AALC (Amp lied Auto¬ 
matic Level Control) 


• Built in V.O.X. plus CW 
break-in and PIT. 

• Improved spurious signal 
rejection. 

• Upper-lower sideband 
selection, 

• Compact practical size 
7 V 2 7 ' x low* x 15", 

• Matching desk top 2 
kw solid stale power 
supply only 7V<S* high, 
10%" wide and 15" 
deep, 

• Pair of 8122's for final 
amplifier. 


Box 37A Watertown, So. Dak. Phone 605 886*5749 



Write for complete Halli- 
crafters brochure. We trade. 
We offer time payments. 
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drawing, as indicated by the different posi¬ 
tions of the SWR-cali brat ion lines, to make 
more clear what happens. In practice, this is 
the kind of curve to expect. If your sweep 
range includes the frequency of lowest SWR, 
the trace will resemble Fig. 5C or its image 
(upside down). 

Should you get a trace which looks like 
Fig. 5D, you arc sweeping a baud far re¬ 
moved from the frequency of lowest SWR. 
Retune the sweep generator until you get 
something like Fig. 5C, and you’ll be in the 
right ballpark. 

Keep in mind that so far, we’ve been talk¬ 
ing simply about a mismatched transmission 
line, with a resistor at the far end. The posi¬ 
tion of minimum SWR is determined by line 
length in this case. But if the line terminates 
in an antenna instead of in a resistor, which 
is the case we really want to check, then the 
picture changes. 

For instance, let s assume a dipole antenna 
cut to resonate at 7.1 me, and sweep from 7 
to 7.2 me. 

Right at resonance, the antenna will be a 
pure resistance, and to keep things simple 
let’s assume that it matches the line perfectly. 
At this stage, SWR is l to 1, and at the reso¬ 
nant frequency the trace would be flat; it 
would be just as far from the zero as if a 
resistor were on the end of the line. 

As we go below resonance, to 7 me, the 
antenna begins to look like a capacitor, and 
the SWR rises. Some voltage is now reflected 
back down the line, and our scope trace will 
depart from flatness. 

Above resonance, around 7.2 me, the same 
thing happens again. This time the antenna 
appears inductive, but the effect is similar. 
Voltage is reflected back down the line, anti 
the scope trace changes again. 

The important thing is that, on either side 
of resonance, the voltage at point X changes. 
It will change in the same direction regard- 



Fig. 8, Typical traces when aligning a converter. 


less of being abat e or below resonance; the 
direction will be determined by line length, 
but no other characteristic will be affected. 

What you come out with is a trace that 
looks like Fig. 5C, except that the trace now 
touches the I-to-3 SWR calibration line in¬ 
stead of passing through it to touch the “2” 
line. If the antenna isn’t matched to the line 
at resonance, the trace will be either above 
or below the ‘T’ line because of SWR. In 
either case, if you have some idea of vertical- 
scale calibration von can get a direct reading 
of your VSWR. 

To get this idea oi the vertical-scale cali¬ 
bration, you could measure the SWR of your 
antenna at several points over the band (say 
at 7, 7.1, 7.2, and 7.3 me) with a good SWR 
meter. Next, sweep the band with the hookup 
described here, and read the vertical grid in 
arbitrary units. Using a frequency spotter, 
find the points on the trace which correspond 
to the frequencies at which you took SWR 
measurements, and make up a chart relating 
“vertical units" to “measured SWR” at these 
points. You will find that they fall into a 
simple relationship, and from that point on 
you can tell the SWR at any spot on the 
trace by reference to your chart relationship. 

The disadvantage of this idea is that it is 
good for only one setting of the sweep gen¬ 
erator, and sometimes for only one line length! 
A more general technique for calibration in¬ 
volves a little bit of arithmetic, but can be 
applied anywhere. Here it is: 



Fig. 9. Adding a marker generator. 
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Fig. 10. 75 ohm to 600 ohm balancing pad. 


By removing the coax and hooking up the 
calibration circuit of Fig. 3A, you can deter¬ 
mine how many vertical units of voltage you 
would have on a completely flat line. When 
you reconnect the coax, von can tell from the 
screen how many units of voltage are actually 
present at point X, for any specific frequency. 
By counting vertical units from the “flat” 
voltage to the final trace, you can tell how 
much reflected voltage is present. 

Once you have values, in the same “vertical 
units” for both the ‘flat voltage” and the re¬ 
flected voltage, you can proceed to the VSWR 
formula. It requires that you first divide the 
reflected voltage by the forward voltage to ob¬ 
tain a ratio which we'll call “A,” then solve 
the equation: VSWR = (1 + A)/(l — A). 

All you really have to do is to obtain ratio 
A in a decimal-fraction form, then look in the 
ARRL Handbook’s “RF Measurements’ sec¬ 
tion for their calibration curve on the “Moni- 
match” type of SWR meter. This is the curve 
of the VSWR equation, and it can be read 
directly. 

And if you don’t have a Handbook handy, 
we’ve put together a table of VSWR vs. “ratio 
A” which can give vou a quick idea of vour 

VSWR. 

All this time we’ve been talking about the 
use of the sweep technique for a specific ap¬ 
plication with a specific value of impedance, 
75 ohms. What about other impedance values? 

If they’re fairly close to 75, you can use an 
impedance-matching pad for terminating the 
sweep generator. This is a T-pad designed to 
see 75-ohm impedance on one side, and what¬ 
ever impedance you desire on the other. To 
perform its job properly, such a pad must 
have a certain minimum loss, and the greater 
the separation between the two impedance 



Fig. 11. Balanced RF probe. 
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0.5 
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0.6 
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0.? 

5.67 

O.S 

9.00 

0.9 

19,00 

1.0 

infinite 


values, the more loss necessary. To match 75 
to 52 requires 6 dl>, which isn’t prohibitive. 
Fig. 6 shows a suggested matching pad for 
this purpose. For best results, resistance val¬ 
ues should he as accurate as you can get 
them, even though they're not standard. And 
the resistors must be non-inductive. 

But what if you want to see the trace of a 
high-impedance grid circuit, for instance? 

One wav to do this is to wind a link on 

m 

the resonant tank, coupling and tuning the 
link so that it looks like a perfect match to 
either 52 or 75 ohm coax when the grid cir¬ 
cuit is at its proper impedance level. Then 
sweep the input circuit, coupling in through 
the link. Any impedance variation in the 
high-Z circuit will be reflected back as a 
change in impedance of the link, which will 
in turn show up as increased SWR on the 
scope trace. By this technique, bandpass cir¬ 
cuits can often be adjusted to have just the 
characteristics you desire. 

To determine the loss of your feedline, 
climb the tower and put a good short across 
the feed line right at the antenna. Then come 
back down and sweep the feedline in the 
neighborhood of your frequency, changing 
sweep generator center frequently as neces¬ 
sary until you get a trace looking something 
like either Fig. 5B or 5C. 

If the line had no losses, the negative peak 
of the trace would come right down to touch 
the zero-reference line, because all the voltage 
would be reflected back down and you would 
get perfect cancellation. 

But in practice, the loss in the line will 
keep the negative peak from quite touching 
the zero reference, fhe amount by which it 
misses indicates how much loss you ha%e; the 
less separation, the lower the loss. 



Fig. 12. Unbalanced RF probe. 
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To measure loss exactly, determine the 
amount by whirl i the peak misses zero, and 
also the “flat voltage’ just as in measuring 
S\\ Ft. I hen calculate the corresponding “ratio 
A.” This is the square oj the fraction of volt¬ 
age lost in a one-way trip up the line, since 
your measurements were made on a round- 
trip basis. But since power varies as the 
square of voltage, it is also directly the frac¬ 
tion of power lost in the line on a one-way 
trip, and can give you the loss in db. 

To convert this power fraction into a deci¬ 
bel figure, simply look in a power-to-db chart. 
The result will be the db loss in vour feedline. 

Ol i yes; don't forget to go back up and re¬ 
move the short before turning on the rig! 

While you have everything hooked up you 
might want to take some readings on any 
VHF converters King around the shack. A 
few connections would have to be changed 
to do this, but not many. The equipment ar¬ 
rangement is shown in Fig. 7; the major dif¬ 
ference is that the RF probe is moved to the 
converter output. 

The sweep generator should be covering 
the band foi which the converter is designed, 
with at least half again the bandwidth of the 
converter on either side. For instance, if 
you’re checking a 6 meter converter the sweep 
should be from 48 to 56 me. As always, cali¬ 
brate the setup first by hooking a dummy¬ 
load resistor across the sweep-generator’s ter¬ 
minating-pad output and tracing the resulting 
display with a grease pencil on the scope face. 

Then move the probe to the converter out¬ 
put as shown in Fig. 7 and sweep away. Must 
likely, the first display voiiH see will be a lop¬ 
sided curve like that of Fig. 8A. With a bit 
of care and patient tweaking of all tuning ad¬ 
justments, you should be able to get it looking 
like Fig. 8B. 

To tell just where you are in frequency, a 
“marker generator” may be added to the hook¬ 
up as shown in Fig. 9. The marker output, 
hitting the RF probe along with the sweep 
output, causes an audio beat. The resulting 
audio signal at the probe output causes a pip 
to appear on the trace whenever the sweep 
and marker generators zero-beat with each 
other. 

The marker may be your regular station 
VFO, with as much of the transmitter as 
necessary to get output of about the same 
strength as that of the sweep, or it may be 
a 1 me crystal oscillator as used in frequency 
standards. With a 1 me oscillator having high 
harmonic output, pips will appear every meg¬ 
acycle across the trace, giving a convenient 
calibration of frequency. 



Fig. 13. Improper signols resulting from spurious 
pick up. 


All this way, we’ve been talking about coax 
and other unbalanced systems. What about 
the balanced variety? 

It works just the same way except that the 
sweep generator’s output must be made bal¬ 
anced by using either a set of balun coils or 
a balancing pad, and a balanced probe must 
be used. 

Fig. 10 shows a 75-lo-600-ohm balancing 
pad, while Fig. I I is the schematic of a bal¬ 
anced probe suitable for any impedance level. 
If you want to build an unbalanced probe in¬ 
stead of buying one, use the schematic of 
Fig. 12. 

In either case, use normal caution in wiring 
the probe. The balanced probe, especially, 
requires as perfect balance as you can get 
between its two sides. Unbalance will result 
in inaccurate readings. The best way to get 
the balance in the first place is to make every¬ 
thing physically symmetrical, and the way to 
check it is to measure a resistor or other 
known fiat load. 

When measuring out an antenna system, 
you may run into trouble from TV stations or 
strong locals riding through and showing up 
on your scope trace. Also, 6l)-cyde hum may 
be picked up from house wiring. The pattern 
contributions from these sources are shown in 
Fig. 13. There’s little you can do to avoid 
them, but when you know what they are they 
can be ignored. 

For additional data on these subjects, a 
wide range of books is available. I lie subject 
of probes themselves and some more applica¬ 
tions of this technique are covered in Probes, 
by Bruno Zucconi and Martin Clifford, pub¬ 
lished bv Gemsback Publications Inc. The 
subject of SV r R is taken up in detail in a 
paper-bound book titled Microwave Trans~ 
mission Design Data by Theodore Moreno 
and published by Dover Publications Inc. 
Don’t let the imposing title frighten you; the 
data can be understood by anyone who has 
waded his way through the Handbook, and 
there’s far more detail and explanation as 
well. . . . K5JKX 
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FREIGHT FREE WITH 
CASH REMITTANCE 
IN CONTINENTAL U. S. 

TRANSCEIVERS 

Collins KWM-1 (clean) 

Collins KWM-1 AC pow sup. ...... 

Collins KWM-1 DC pow sup W/rack 
Hallicrafters SR-150 (like new} . . 
National NCX3 {like new) . 

Swan SW-3 20 (clean) 

Swan SW-140 (clean) ... 

Swan SW-175 (clean) . 


VHF EQUIPMENT 

Gonset Comm II 6 Meters . 

Gonset Comm III 6 Meters 
Gonset Comm IV 6 Meters ....... 
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Heath 6M Shawnee .. 

Heath HX 30 6M SSB . 
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Gonset GSB-1QQ . 

Hammariund HX-50 
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RECEIVERS 

Collins 75A2A (W mech filter) . 
Collins 75A4 (W/3.1 filter) 

Drake 2A (clean) .. 

Hallicrafters SX-101 IMA .... 

Hallicrafters SX-111 (clean) 
Hallicrafters SX-115 (like new) 
Hammariund HQ-170C (clean) . ... 
Hammariund HQ-110C (clean) .... 

Hammariund SP-6G0 JX7 in cabinet 
Heath HR*20 (real clean) ........ 

National 270 (clean) 

National NC-300 (clean) 
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MISSION HAM 
SUPPLIES 

33 i 6 Main Street 
Riverside 3, California 92501 
Phone 683-0523 (area code 714) 


THE NEW W6TNS 

"fic A Bo%” 

TELETYPE CONVERTER! 


DESIGNED AND BUILT BY DON STONER W6TNS 
OF STONER ELECTRONICSI 
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RT-l WIRED AND TESTED 

Operating manual sent $0050 
FREE on request! jV net 

LISTEN TO UNITED, ASSOCIATED, AND 
REUTERS PRESS RELEASES!! RECEIVE 
TOMORROW’S NEWS TODAY! COPY DX 
RTTY STATIONS AROUND THE WORLD! 
USE THE “BEATLE BOX" IN CONJUNC¬ 
TION WITH YOUR PRESENT RECEIVER 
AND A TELETYPE MACHINE. 

DISTRIBUTORS WANTED 

j... I 

■ MISSION HAM SUPPLIES 
J 3316 Main Street, Riverside, Calif. 92501 

l □ SHIP ONE "STONER” RT-l CONVERTER: 

O QUOTE trade allowance and terms. 

□ Please send latest HAM flyer. 

□ Put me an your marling list. 

i (Cash orders shipped FREE in continental U. S.) 

I 

I NAME ......Call . 

i (please print) 

i 

1 Address .. 

I 

■ City ..... State . Zip 

■ (Calif, orders add 4% tax) 


ORDER 

TODAY 
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Bill Hoisington K1CLL 
Peterborough, N.H. 


The 1215 Transistor Superhet 

Part Hi if, af and assembly 


This article is the third part of the UH1 
transistor superhet receiver series that started 
in the December 73. The first article de¬ 
scribed the mixer and the second tire oscilla¬ 
tor. This one takes care of the if strip, audio 
amplifier, final assembly and a simple antenna. 


Basic if amplifier 

Fig. 1 shows the basic 28 me if amplifier. 
It has good gain so three stages are all you 
need for the complete if strip. The Sprague 
2N1726 costs under $1.25 and does a good 
job. You can use the 2X1745 for a little more 
gain if you wish. 

It will pay you to go through this circuit 
carefully as there are certain principles which, 
if followed* will give you a good understand¬ 
ing and confidence in stable IF transistor 
amplifiers. 

The DC bias for the base is inserted 
through RFC1. Cl isolates that DC from any 
other DC voltages or ground that might be 
present on the input cable or connections. If 




X- 01 

12 VOLT'S 


PftKEEOm 

stage 


INTERSTAGE 




Zm 726 


RFC I 


ua *« rums 

LIB - \Z TURNS 
L 2 - 2 TURNS 

13 * 2 turns 

(ALL ON 6*32 
SLUG-TUNED 
COIL FORM) 1 


the input is another of these stages (shown 
at L3), RFC! and Cl are not needed. A low 
impedance cable or link should be connected 
to A and B while testing or the stage may 
oscillate. It won t take off in the final if strip. 

The base bias is shown as adjustable. This 
is to set the gain and current at the correct 
point, but fixed resistors are used in the final 
circuit. As a general rule, you can use 5 k 
from base to ground and about 33 k from 
base to the minus 12 volts. 

A good plate for an if gain control is in she 
the emitter circuit. Add a 5 or 10 k poten¬ 
tiometer (actually rheostat) to R3-but be sure 
to keep R3 in the circuit. 

Some shielding is advised. A much smaller 
model makes this even more important. Put 
the transistor base connection close to a hole 
in the shield and run the base lead through it 
with a short wire. A word on if feedback and 
regeneration is due here, feedback from the 
collector to the base circuits will produce 
oscillation of course, but much less feedback- 
will produce much greater regeneration be¬ 
tween the three stage amplifier input and its 
output. Watch out for this when completing 
and cabling the whole package. 

Now coming to the collector circuit and LI. 
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LINEN BAKELIT! 


INSULATOR 


Fig. I. Bosic 28 me if amplifier. 


Fig, 2. Subminiature terminal strip. 
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The 28 me if amplifier strip. It's built on a piece 
the three stages. 

This is the heart of the amplifier. I like the 
6/32 internal threaded paper coil forms be¬ 
cause thev are small and onh cost a few cents 
apiece. There must of course be some method 
of tuning the stages, whether by making Cl 
a trimmer or by adjusting the powered iron 
core in LI. The latter takes up less room and 
costs less. A drop of wax will keep the core 
from turning after the alignment of the am¬ 
plifier on 28 me. 

A little trick was pulled with the neutrali¬ 
zation circuit. 1 found that the amplifier had 
more gain and was less critical when I used 
fewer turns in the neutralization portion of 
LI titan when I used a center tap. See the 
diagram t’o;r number of turns. Cn may be one 
or two turns of plastic hookup wire around 
the base lead. This wire has to go through a 
hole in the shielding to get from Li over to 
the base circuit. With the stage running you 
will quickly find t ie part played by Cn. Using 
all three stages, there will as a rule be oscilla¬ 
tion without the neutralization, if you use 


of copper clod bakelite with shields between each of 

too large a value for Cn you will only cut the 
gain a little. 

Fig. 2 shows a simple subminiature termi¬ 
nal strip that is especially useful for mount¬ 
ing the if coils. Cut small pieces of linen base 
bakelite as per the drawing and drill .02 holes 
in it. Use a Variac on your quarter inch drill 
to slow it down when vou do this. You mav 

m m 

also have to get a jeweler’s chuck to hold 
those small drills. Then hammer .021 com¬ 
mon brass pins into the holes with a light 
hammer, cement a thin piece ol bakelite un¬ 
derneath to keep the heads ol the pins from 
shorting out and see how you like them. 

Complete if amplifier 

The whole if amplifier is shown in Fig. 3. 
The slight differences between the different 
stages are due to the first stage input coming 
from the mixer, the second stage being a true 
interstage and the third feeding a diode. The 
first base input uses the RFC for DC base 
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Fig. 3. Three stage 28 me if amplifier. CIO. Cl 2 , C15 and C16 are .01 |tf. 
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The complete 1215 me tunable transistor superhet receiver. The rf components ore at top, the if in the 
middle and audio at the bottom, 


security because of a possible open or short of 
the DC circuit when used with different 
cables or inputs. The second and third stages 
do not need rf chokes. L6 feeds the diode, a 
Sylvania IN295, which demodulates the sig¬ 
nal and also furnishes AYE voltage. A word 
here about A VC for transistors is needed. In 
the straightforward circuit used here a bal¬ 



Fig, 4. Audio amplifier for the 1215 me superhet 
and other uses. 


ance between diode bias and the if stage base 
bias must he maintained. This balance re¬ 
quirement is the result of the base bias volt¬ 
age needed, and the diode, which does no! 
need any bias other than that which it devel¬ 
ops itself from the signal. Several published 
circuits did not perform well at all in this 
respect. Using 150 k for R5 leaves the DC 



The 1215 me local oscillator described in part II 
of this series. 
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Fig, 5. Block diagram of the complete UHF receiver. 


base voltage flexible and 10 k for R9 allows 
tbe diode a stiff control of that voltage. This 
circuit works fine as is with AVC control of 
the second stage only. I use a 1 ma meter in 
the collector supply for an S meter, shunted 
down with just enough resistance to read near 
1 ma with not signal, I would suggest a good 
large meter with correct swing damping and 
possible a jack and plug, il you intend to use 
it lor much antenna work with the receiver. 

For alignment I used the 28 me modulated 
transistor oscillator described in part 11 of this 
UHF receiver series. It was slid into a piece 
of waveguide (drainspout) 4b inches wide, 
2b deep and 2 feet long, making an excellent 
infinite attenuator. The usual $29 to $49 sig¬ 
nal generators work all right for frequency 
determination, but as you probably know too 
well, they are no good for attenuation due to 
poor shielding, no filters in the power line, 
etc., on the higher frequencies. 

i Uc bandwidth ol die amplifier is about 
one or two megacycles, depending on how 
you define bandwidth and how you use the 
amplifier. To sharpen it, you can convert to 
lower frequencies but it won’t work with 
APX-6's then. To broaden the bandwidth use 
more stages, more neutralization and shunt 
resistors across the whole of each LI. My ad¬ 
vice is to use it as it is. 


Audio amplifier 

Now for the audio amplifier shown in Fig. 



Outside of the 1215 me mixer. Note the crystal 
holder between the oscillator and antenna jocks. 



4. I in just going to give the af schematic with 
practical y no talk. After all, you can buy af 
amplifiers ready made for less than $5. This 
one has worked well for several years. I built 
it because 1 can service it when it stops work¬ 
ing instead of throwing it way. Suit yourself. 
I also use it as a modulator sometimes. RS, 
the emitter self bias resistor, should be 
checked carefully as follows: If you go over 
5 ohms, distortion will increase, but the cur¬ 
rent and heating will be less in the 2N109 V 
As you go towards one or two ohms, more out¬ 
put power and less distortion on volume will 
be heard but watch out for beat and current 
creep in the transistors. The original amplifier 
uses 3 ohms. 


Receiver assembly 

The mixer, local oscillator and battery are 
mounted on a. small aluminum panel on the 
top shelf. Fig. 5 shows the block diagram. 
Not much to it once you’ve built the units. A 
low impedance cable connects the mixer to 
the if amplifier, etc. You can, of course, con¬ 
dense this down a lot. 

A two element test antenna is shown in 
Fig. 6. For more gain use the one described 
in the 1215 er article in May ’65 73. Be seeing 
vou on 1215. 

. . . K1CLL 



Interior of the 1215 me mixer described in port 1 
of this series. 
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John Schmid WA6PGA 
Star Route (Jaioma Road) 
Lompoc, California 93436 


Put Your SB-33 on CW 


If you are one of those happy SB-33 (or 
SB-34) owners, chances are that you have re¬ 
gretted, at one time or another, the nq-CW 
feature of your rig. If, on the other hand, you 
are contemplating the purchase of this little 
rig, but you are hesitating because of that 
same feature—hesitate no more! 

The SBE transceiver model 33 can be put 
to f 'W use very easily. Less than one evening’s 
work will do it. The same probably applies 
to the SB-34 and is even more worthwhile 
since it covers a part of the CW segment on 
all four of the available bands instead of just 
the 40M Novice portion. The CW “generation” 
described below may not be loo orthodox and 
measurements have not been made to deter¬ 
mine whether or not the transmitter remains 
within allowable power ratings, but the rig 
has been operated many hours in this fashion 
for more than a year and no trouble of any 
kind has developed. Reports on the air have 
been favorable without exception, including 
those obtained when specific queries were 
made as to keying characteristics, back wave, 
and such. 

Following is the long list of needed items: 

(a) one code key with normally-closed (NC) 
contacts 1 . 

(b) a length of something like RG-I96/U 
coax; not more than 3 ft, 

(c) one each ultraminiature plug and jack; 
Allied Radio 42H556 (45<f) and 44H995 
(27*)*. 

(d) an inch or two of #22 solid copper wire. 
Take the chassis out of the case and care¬ 
fully drill a hole into the front panel of 0J9 
inch or 5 mm diameter. Locate the hole in the 
free space (check inside too!) bounded by the 
3-position mode switch knob, the upper edge 
of the panel, and the meter. Now, don’t lapse 


Cft-S 



into convulsions just cuz it said ‘'drill into the 
front panel”! The hole is quite small, and the 
jack to be inserted is indeed ultraminiature 
and will just about not be noticed. While drill¬ 
ing, do not allow metal chips to fall into the 
wiring. Insert the jack and don’t overtighten 
the mounting hex nut. Connect and solder a 
short wire directly from the “hot” jack terminal 
to the h g on the front wafer of the mode 
switch that represents the junction point of 
one 180 pf capacitor and two 3.3 k resistors 
(the other end of one resistor is grounded and 
the other resistor ties to diode CR-5); see 
SB-33 schematic. This takes care of all the rig 
modifications. 

Now connect the NC contacts of your key 
to the plug using that RG-196/U or equiva¬ 
lent, so that the key armature ties to ground, 
that is the sleeve of the plug. The partial 
schematic then looks like so: 

Since an SB-34 diagram is not available to 
me, a short explanation of the principle of the 
modification is presented in the hope that also 
SB-34 owners will be able to convert their rig 
to CW use. All that hte modification, or better 
“addition,” consists of is that the “measured 
amount of carrier inserted into the load resistor 
of the CR-5 Sideband Selector Mixer” is 
shorted to ground by the NC key contacts. 
Only when the key is actuated (with the mode 
switch on TUNE), is this carrier allowed to get 
into CR-5 and thus put a signal on the air. 
By the way, do not use any type of key click 
filter, the obvious reason being that you are 
keying RF and not DC. 

To operate the rig on CW, tune the trans¬ 
ceiver as before. Insert the key plug into the 
CW jack just installed. Place the mode switch 
to TUNE, and start on vour first SBE CW 
QSOP ' ... WA6PGA 

1. If no NC contacts are available on your key, use the NO 
contacts to key an appropriately fast relay and use the NC 
contacts of the relay to key the rig. I'm using an electronic 
keyer operating into a C P Cfare & Co mercury- wetted con¬ 
tact relay HGS-I009 which opens and closes within less than 
3 msecs; you don't have to get quite that luxurious! 

2. If the jack has an internal normally-shorted contact ar¬ 
rangement, be sure to permanently disable this shorting feature 
when the plug is removed (or your carrier will be shorted 
Lo chassis whenever you are on TUNE with plug removed). 

3 . A similar scheme to put the SB-33 on AM was in the 
February 1965 73. 
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COMING SOON! 

ARROW TO OPEN 

5th LOCATION 
TOTOWA, N.J. Rt.46 


SUPEREX HAM 
HEADPHONES 

full comfort evert after many 
enjoyable hours of continu¬ 
ous use. Superb comfort even 
for eyeglass wearers. Crisp, 
distortionless reproduction 
and high sensitivity allows 
you to singie out that weak 
signal and hard to reach 
station. 600 ohms impedance* 
completely adjustable head 
harness, 

$24.95 


■ AM, CW or SS8 

m Wave envelope or trapezoid patterns 
u No tuning required 
m Up to 60 Me 

■ Will handle 5W to 1 KW 

m Uses standard connectors yJrjjl 

■ Internal sweep 

■ Size: 9 W* deep, x 5 W r high, x 3Vz" wide 
Weight: approx. 5 lbs* 


VERSATILE MINIATURE 
TRANSFORMER 

Same as used in W2EWL SS3 Rig- 
March, 1956 QST. Three sets Of CT 
windings for a combination of imped¬ 
ances: 600 ohms, 5200 ohms, 22000 
ohms. {By using center-taps the im¬ 
pedances are quartered). The ideal trans¬ 
former for a SSB transmitter. Other uses: 
interstage, transistor, high impedance 
choke, Jine to grid or plate, etc. Size 
only 2" h. x W w. x W d- New and 
fully shielded. 

$1.49 ea. 3 for $3.95 10 for $12 


S*L PRECISION 

|> ] PLANETARY-VERNIER 
^ U.— for exceptionally 

>2 7 ' * fine tuning 

^0 Superb craftsmanship by Jackson 
Jr Bros, of England. Ball bearing drive, 
>4" dia. Shaft IW long: 6:1 ratio. 
Vy !FB for fine tuning. Easily adapt¬ 
able to any shaft. Comparable value 
55.95 Model 4511 OAF. 

$1.50 ea. 10 for $13.50 

Shown approximately 

actual sUe _ 


W2AU SUPER 2 ELEMENT 
QUAD FOR OUTSTANDING 
PERFORMANCE ON 

10-15-20 METERS 

rated ?KW 


AMECO 2 £ 6 METER 

CW/PHDNE XMTR WITH 

POWER SUPPLY 

Model TX *2 complete 75 W. 
phone & CW transmitter has 
buiH-m power supply and 
modulator. Tones easily by 
adjusting final plate and 
loading caps. 


preluned 
PEP * low Q * low 
angle radiation * high 
gain * broad band * 
low wind load * sim¬ 
plified assembly ■ 
rugged conslructtori • 
singie line or 3 tine 
feed * ship, w!.‘4Q 1)35. 


SO 54 Me. & 144-148 Me, Xtal ; 
(ft Me) controlled £ jri VFO, Meier reads final 
grid or calhode current or RF out, Buiff-ifi. solid 
stale power supply, fused, Mike/^ey |3Ch- & 
socket on front panel'. Size: I1V2*9 Vz-~ 6" htgn. ■ 
shipping weigh! approi 20 lbs* ttAtx&s 

IX 62. wired and tested p 


bamboo 

Fiberglass 


MOOUtAIION 

SCOPE 

iNKNsnr a-100 


msrAuiwrs z-m, 
ces<CM me SH({ , 

Bff MW TOT* *T 


900 Broad Hollow Rd., Farmingdale, N. Y 
516 — MYrtle 4-6822 


65 Cortlandt St.. N.Y. 7. N.Y. • 525 Jericho Ipke.. Mioeola, N.Y. • 225 Main St, Norwalk, Conn. 

212 - Dlgtay 94730 516 — Pioneer 2-2290 203 - Victor 7-5889 
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73 Tests the 
Tunaverter 


What’s a Tunaverter? If you don’t know, 
you haven’t been paying attention to the ads 
in 73. It’s a tunable transistorized converter 
made by Tompkins lor just about any range 
you could want. Tunaverters are available for 
the 2-3 me marine band, 160, 80, 75, 40, 20 
and 15 m, and for 14-18 me for short wave 
broadcasters (or VHF if use). The ham band 
ones are available with BFO’s if desired. An- 
other Tunaverter covers 37-50 me for police 
and other utilities with 10, 6 and 2 m models 
coming up soon. 

We received a model 800 Tunaverter for 
test. It covers 3.5-4.0 me and has a built-in 
BFO. The circuit is quite simple. It’s a one 
transistor autodyne converter with ganged 
tuning of the antenna and oscillator. The BFO 
is also tunable and uses another transistor. 

Perhaps I've become a bit spoiled with all 
this complicated equipment around, but 1 
really didn’t expect much when I connected the 
Tunaverter to a little transistor radio using the 
recommended procedure (wrap a few turns 
of wire around the radio for coupling to the 
loopstick). After all, what can a one transistor 
converter do? i connected a short length of 
wire to the antenna jack—a terrible mismatch 
—and turned it on. The results were reallv 
quite amazing. The combination pulled in all 
sorts of 75 and 80 m stations and he plane¬ 
tary tuning was very smooth. Turning on the 
BFO partially blocked the transistor radio so 
that I had to turn up the volume, but even so, 
SSB and CW stations were very easy to tune 


and were received strongly. I then pulled 
apart the transistor radio and shorted the 
ACC and the results were excellent. Termi¬ 
nals are provided tor (his in the Tunaverter. 
The Tunaverter is stable, too. 

Of course, the Tunaverter is really made 
for automobile use and a typical car radio is 
far better than a 6 transistor $6 portable. The 
Tunaverter has a special gimbel mount for in¬ 
stallation in a car, and the circuit includes 
switching for connecting and disconnecting 
the converter from the ear radio. Its made 
for 50 ohm input and has separate antenna 
connectors for the regular car radio and your 
ham antenna, but as you can tell from the 
above, worked well even with a short piece 
of wire or with a car antenna. 

A feature of the 80 meter model without 
BFO (number 80) is that the if output is 550 
ke so that it is perfect for novice CW use wit 1 1 
a BC-453 Q-5er. it would take a very good 
(and expensive) receiver to beat this combi¬ 
nation for 80 meter Novice use. 

The Tunaverter is 1)4 x 3)4 x 2 l 4" and has an 
attractive gray case with black knobs and let¬ 
tering. The 9 volt battery fits inside and mut¬ 
ing terminals are provided lor use with a 
transmitter. 

Tunaverters are $19,95 up and there are so 
many models that you really should get a data 
sheet. The converters are well made and per¬ 
form excellently. For more information, write 
Herbert Saleh and Co., Woodsboro, Texas, 

. . . WA1CCH 
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P V PPPT 

SOLDERING KIT 


• Dual Heat Soldering Gun 
. Accessories • Plastic Case 

Gun lias 2 Xrigger positions. 
Switches to low 100-watt or high 140- 
watt heat. Tip heats instantly. Spotlight. 
Also included: plastic utility case, 3 sol¬ 
dering tips, tip wrench, soldering aid, 

cleaning brush, solder. 


Case* cfui b<* us*-d 
for ton|s t storage, 
lunrh I> ok , t'ic. 
Wad© nf ru^^ecl 
(jolyp.njpylf. i ao* 


*695 


POSTPAID 


end all cable 


WITH THIS 





• COAXIAL 
: SWITCH 




1000 Watt model 


mmu 


one cable 
does the 
work of 3 



Selects any one of three inputs; may be cascaded 
Uses standard SO-239 (UHF series) connectors 
Negligible insertion loss and leakage 
Sturdy construction, durable satin-etched finish 
250 Watt model $6.95 POSTPAID 


PERFECT FOR ALL APPLICATIONS 



^■BBhhhhi h 
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T. O. Wallis WA5DEL 
Midland, Texas 


How to Be a First-Class Lid on Phone 

Without really trying 


“Uir-a term used in amateur radio to 
denote a poor operator; one who is inept at 
the practice of the art. 

Lids come in all sizes, shapes, and fashions. 
Some are beginners, with tickets brand-new; 
others have been cluttering up the airways 
since the infancy of amateur radio. Some in¬ 
corporate only an occasional “liddism” in their 
radio operating practice, some are moderate 
and tolerable, while some few seem to work 
at it full-time. 

Tlie term “lid" in its original connotation 
was coined in the early days of amateur radio 
to describe the CW operator who was sloppy 
and careless in the formation of bis charac¬ 
ters, but nowadays in the phone bands the 
meaning of the term has been broadened to 
cover a multitude of other operating sins. This 
article attempts to deal only with liddisms of 
the spoken word, and not with other operating 
malpractices. 

A first intimation that you are about to 
meet a lid on phone dawns when your con¬ 
versation on the air is interrupted by a voice 
calling “break, break, break, break, break, 
break," very rapidly, a half-dozen or more 
limes, usually with no identifying call sign 
given. I usually don’t give this bird an open¬ 
ing at all; 1 let him wither on the vine, hoping 
he’ll go somewhere else on the frequency to 
pester another operator and leave me alone. 

Perhaps the most irritating lid is the op¬ 
erator who repeats back to you the gist of 
your previous conversation before going on 
with his own remarks. This practice always 
reminds me of the cow re-chewing a regurgi¬ 
tated cud. I get up on the edge of my chair 
and grip whatever is handy until the white 
shows on my knuckles when tin's lid comes 
along. 

Still another liddism, and probably the one 
most commonly encountered on the phone 
bands, is the practice of the operator who en¬ 


gages in long, w indy monologues, beating his 
gums on and on, ad infinitum, repeating him¬ 
self several times and seeming not to know 
iow to shut up and let someone else talk. 

I can’t tolerate this type of operator; he 
sends me walking off into the oilier regions 
of I l ie house, muttering about giving up my 
ticket, smashing my receiver, etc. He is ap¬ 
parently a compulsive talker and lacks the 
ability to relinquish the mike. I suppose he 
must feel that, if he ever turns the mike loose, 
lie’ll never get a chance to talk again, so he 
lias to say it all while he’s got it. And say it 
all lie does—not once, but usually several 
times, repeating himself over and over. 

This operator, as much as any other single 
factor, drove me from AM to a KW Sideband; 
when this fellow turns up in a round table, I 
just talk right through 1 lis filibuster. Fortu¬ 
nately, most other sideband operators don’t 
like this fellow either, and several have been 
broken of the habit when they realize they’re 
being talked through on their filibusters. 

Inanities anil just pure drivel make up a 
lot of tine liddisms one hears on the phone 
bands. When I hear an operator state that he 
is going to “turn it over" or “ship it back” to 
another station, with so-and-so “in the side 
packet,” 1 gnash my teeth in anguish. An¬ 
other hackneyed term is “fine business”; for 
the lid addicted to its use, everything is “fine 
business,” iron the beginning signal report to 
the final “73,” ad nausea. How this one got 
such universal acceptance by the lid fraternity 
is beyond me. 

Another bit of lid drivel is the practice of 
giving one’s name phonetically when it is a 
common, easily understandable name to begin 
with. For instance: “The handle is lohn— 
j-O-H-N, Jonathan, Oscar, Henry, Nancy.’ Or 
another one: “Bill—B-I-L-L, Baker, Ida, Love, 
Love.” For Pete’s sake, fellows, don’t you 
realize that if your listener can catch those 
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FITS ANY C. B. OR HAM ANTENNA 

/ NO BODY HOLES ARE NECESSARY 
t' FASTENS TO TRUNK LID IN MINUTES 
✓ SUPERIOR GROUND PLANE EFFECT 
/ RADIATION EFFICIENCY INCREASED 
OVER BUMPER TYPE MOUNTS 
/ CHROMED RIGID TEMPERED STEEL 


SEE THESE MOBILE ANTENNA MOUNTS AT YOUR 
DISTRIBUTOR-DEALER, OR WRITE FOR FURTHER 
INFORMATION. DEALER INQUIRIES INVITED. 
E-Z MOBILE ANTENNA MOUNT INC., BOX 277, 
ALGONAC, MICHIGAN. PHONE 1313) 794-7343 


AVAILABLE IN 
STANDARD BALL 
AND %" OR Va" 
HOLE MOUNTS 



cotton-picking phonetics, lie cau understand 
your name in the first place, and the phonetics 
are a hunch of tommvrot? 

1 am also shook by the lid operator who, 
when he has said something he believes to be 
funny, supplements it with the word “ha,” 
anti then laughs in addition. You’d think he 
would realize that the two mean the same, 
and the use of both together is redundant. 

Finally, have you heard the jerk who calls 
CQ a dozen times, then gives his call eight 
to ten times, then calls CQ another dozen 
times, then announces he’s standing by? My 
reaction is to wonder just what he’s standing 
by; he should be exhausted and in dire need 
of lying down to rest after the expenditure of 
that much energy. Seriously, such a long CQ 
call when the band is open usually results in 
a half “dozen oir so fellows answering at once, 
nn lop ol cacb other, and the resulting QKM 
is so bad that the lid who called can’t sepa¬ 
rate tlie answering stations. Sic has defeated 
his purpose with the long CQ, and would 
have been much better off, along with every¬ 
body else on the band, to have given a series 
of short calls, with listening periods in be¬ 
tween. 

There are many other phone band liddisms 
in current practice. We have all been and 
still are addicted to the occasional practice of 


them to some extent. I catch nivself in a rec- 

* 

ognizable lidtlism frequently, and no doubt 
engage in many which 1 don’t recognize but 
which irritate my friends in much the same 
manner in which the ones here listed irritate 
me. The ones I’ve written about are by no 
means all, and you, gentle reader and ama¬ 
teur operator/listener, will no doubt be able 
to add many more to the list. 

I am not deluded into believing that this 
article will have any effect whatsoever on lid 
operations on the phone bands. Each ol us 
will be quick to recognize that old Joe Blow, 
or old So-and-So, has this or that fault, but 
very few will admit, even privately, that we 
arc guilty of any liddisms in our own amateur 
practice. So the liddisms will continue to flow, 
and I will continue to grip tightly whatever is 
handy and the veins will stand out on my face 
and I will mutter profanely under my breafli 
(to keep from (ripping (he vox), and you will 
tin the same when I commit a fiddism, and 
we will all continue along in our same old 
merry way. The leopard doesn’t change his 
spots overnight, and neither will the amateur 
fraternity change its operating habits. So- 
shipping it over to you, gentle reader, with 
old So-and-So in the side pocket, his is . . . 

. . . WA5DEL 


FEBRUARY 1966 













Doug Jensen K4DAD 
6306 Liverpool 
Houston, Texas 77023 


Some Ideas on Noise-Free 

GW Reception 


The pursuit of single-signal c\v reception 
has generally lead to the use of highly selec¬ 
tive if and af filters. Unfortunately, the use 
of sharp filters inevitably results in severe 
signal distortion, since the shortest rise time 
a signal may have in order to pass undis¬ 
tort eel through a filter is equal to the recipro¬ 
cal of the filter bandwidth. Because the maxi¬ 
mum rise time of a signal at 455 kc is about 
JO microseconds, a filter that would pass it 
without distortion would have to have a band¬ 
width of at least one megacycle! As the filter 
bandwidth gets narrower than this minimum, 
the filtered signal becomes less and less in¬ 
telligible. The primary deterioration a signal 
suffers in passing through a narrow filter is 
called ringing. This effect is caused by the ori¬ 
ginally square edges of the cw wave be¬ 
coming sloped by the filtering action. The dits 
and dalis then become less distinct and melt 
into a hollow mush. 

In a recent article, 1 W60I revived a much- 
neglected technique which permits single¬ 
signal cw reception without the destructive 
ringing and background hash that usually re¬ 
sults from the use of a selective filter. The 
idea is to use the receiver audio output and 
to key an outboard audio oscillator. This oscil¬ 


lator follows the received cw signal, providing 
the listener with a crisp clean signal free of 
distortion and background noise. Tire way 
YV60I does this is to hang a 1 kc filter followed 
by a 1 kc tuned audio amplifier on the re¬ 
ceiver audio output. The rectified and fil¬ 
tered output of this tuned amplifier is then 
used to drive a relay to key the audio oscil¬ 
lator. However there are limitations in \V60Ts 
method, basicallv due to his use of a relav 
and its associated circuitry to kev the audio 
oscillator. Relays are subject to a hysteresis 
effect, which means that it takes less voltage 
to hold a relay closed than it does to close 
it initially. A look at the sensitive plate relay 
spec sheets of several manufacturers shows 
hysteresis effects of 20 to 80 percent. That is, 
the relay control voltage may have to drop to 
20 percent of the value needed to close the 
relay before the relay will open. In cases of 
low signal-to-noise ratios the signal voltage 
may be only a small percentage greater than 
the noise voltage. So in no-signal periods the 
noise voltage will he close enough to the 
noise-plus-signal voltage to keep the relay 
closed between characters or parts of charac¬ 
ters. When selectivity enough to cause ringing 
is used, the sharp edges of the cw wave are 
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Fig. 2 Using q zener diode to reduce Schmitt trig¬ 
ger hysteresis. 
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TRANSCEIVER HIT PARADE 



SB-34 



753 



350 


Use our tailor-made 
time payment plan. 
DRAKE 


TR 4 Transceiver 

585.00 

AC 3 AC Supply 

79.95 

MS 3 Speaker 

19.95 

DC 3 DC Supply 

129.95 

Mk III 

6.95 

EICO 


Eli 0 753 Transceiver Kit 

179.95 

EICO 753 Transceiver Wired 

299.95 

EICO 751 AC supply speaker 


console kit 

79.95 

EICO 751 AC supply speaker 


console kit 

109.95 

EICO 752 DC supply kit 

79.95 

EJC0 752 DC supply wired 

109.95 

HALLICRAFTERS 


SR500 Tornado 

395.00 

P500 AC Supply/speaker 

109.95 

P500 DC Supply 

149.95 

NATIONAL 


NCX 3 Transceiver 

299.00 

NCX 5* Transceiver 

585.00 

NCX 5 Mark II Transceiver 

685.00 

NCXA AC supply/speaker 

110.00 

NCXD DC supply 

119.00 

’Modified, similar to NCX 5 

Mark II 

SBE 


SB 34 

395.00 

SB 2LA 

249.50 

SB 2MB 

12.50 

SB 2V0X 

34.50 

SB 2XC 

24.50 

SBE Mike 

14.50 

SWAN 


Swan 350 

395.00 

Swan 14-117 DC Supply 

120.00 

Swan 117XC AC Supply 

85.00 

r 

\ 


Write for our Special 


Transceiver Packet 

_ s 


Hi OM: 

We are pleased to be able to continue to bring you 
these down to earth prices on top quality, completely 
reconditioned and fully guaranteed used gear. 

73, Star W0BJV 

PRICE * 


TRANSCEIVERS 

DRAKE TR-3 $439.00 

HALLICRAFTERS SR 160 AC DC 

Supplies mounting rack 375.00 

HALLICRAFTERS SR-500/AC supply-demo 425.00 

HEATH HW-12/HP-13 supply 165.00 

SBE33 with AC/DC supply 275.00 

SBE SB34 345.00 

SWAN 120 119.00 

SWAN 350 with AC supply 439.00 

RECEIVERS 

DRAKE 2B/calibrator'speaker 209.00 

DRAKE 2B calibrator Q speaker 229.00 

HALLICRAFTERS SKY BUDDY II 19.00 

HALLICRAFTERS 553 39.00 

HALLICRAFTERS SX-62A 199.00 

HALLICRAFTERS SX101 Mark 3A 169.00 

HALLICRAFTERS S-108 79.00 

HALLICRAFTERS SX-115 395.00 

HALLICRAFTERS SX-140 59.00 

HALLICRAFTERS SR-3000-new 119.00 

HAMMARLUND H0-129X speaker 99.00 

HAMMARLUND HO-170A 269.00 

HARVEY WEI LS R-9Z 59.00 

NATIONAL NC-98 75.00 

NATIONAL NC-125/speaker 89.00 

SSB EXCITERS 

HALLICRAFTERS HT-32 289.00 

HALLICRAFTERS HT-37 269.00 

AM TRANSMITTERS 

COLLINS 32VI 119.00 

COLLINS 32V3 199.00 

GLOBE CHIEF 90A 34.00 

GLOBE CHAMP 300 99.00 

GLOBE CHAMP 300A 119.00 

HARVEY WELLS T90 44.00 

HEATH MT1 MR1 twins AC supply 99.00 

HEATH DX-40 39.00 

JOHNSON ADVENTURER 25.00 

JOHNSON RANGER 89.00 

JOHNSON VIKING II with 122 VFO 89.00 

MORROW MB-560 39.00 

LINEARS 

CLEGG APOLLO Six mt Linear 199.00 

HUNTER BANDIT 2000 299.00 

JOHNSON COURIER 139.00 

SB-11 A 169.00 

MISCELLANEOUS 

DRAKE RV-3 VFO 59.00 

HALLICRAFTERS HA-5 DELUXE VFO 39.00 

HEATH HO 13 HAM SCAN 75.00 

P & H Dl l Distortion Meter 75.00 


★ These prices are subject to 10% discount for 

cash and no trade ini 

WRITE FOR LATEST REVISED BULLETIN 

ISSUED MONTHLY 

Box 37A Watertown, So. Dak. Phone 605 886-5749 



America's Most Reliable Amateur Dealer, 
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lost, and it is even harder for the audio oscil- 
lator to follow the signal. The addition of a 
dc filter in front of the relay makes a bad 
situation worse, since it hies to even out the 
difference in amplitude between the signal and 
the noise. As the code speed increases, these 
deteriorating effects cause more and more 
trouble. 

What is needed is an electronic switch to 
replace the relay. In particular, we want a 
switch with an adjustable tum-on voltage; 
we would also like the switch to produce a 
square output voltage to control the audio 
oscillator. A popular circuit for switching pur¬ 
poses is the Schnnitt trigger. The Schmitt 
trigger is a bistable amplitude-sensitive device 
which rests at an “off” output voltage when the 
input signal is below the turn-on threshold, and 
flips to an “on” output voltage when the input 
signal is at or above the tum-on threshold. 
When the input signal comes back down 
through the turn-off threshold (usually some¬ 
what lower than the tum-on threshold), 
the Schmitt trigger falls back to its "off” 
state. I lie regeneration of the circuit causes 
rapid switching between states, which means 
that the output voltage will have vertical 
leading and trailing edges. The output wave 
will also be flat on top, because the input 
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Fig. 3, left. Squaring circuit 
with no hysteresis. Above, 
Fig, 5- Emitter follower 


stage of the Schmitt trigger is saturated by 
any signal above the turn-on threshold. This 
means that the Schmitt trigger’s output voltage 
is rectangular-ideal for controlling the audio 
oscillator, as a source of either unblocking or 
anode supply voltage. The turn-on threshold is 
set through cathode biasing. By using a 
variable bias control, the input voltage re¬ 
quired to trigger the circuit can be adjusted, 
providing a means of discrimination against 
QRM and ringing. 

Fig. 1 shows a typical Schmitt trigger. This 
circuit produces oil and on voltages of zero 
and minus twelve volts, respectively. The 
switching time is about 12 microseconds at 
300 cycles. This trigger is stable from —50 
degrees 1 . to 170 degrees F, There is about 
a ten percent difference between sbe turn-on 
and turn-off thresholds of the Schmitt trigger 
illustrated. I nfortunately, it is this difference 
between the thresholds that makes Schmitt 
triggers only slightly more efficient than relays 
for our purposes. 

The Schmitt trigger’s electronic version of 
the relays hysteresis can usually be eliminated 
only at the expense of output wave rectangu¬ 
larly. But Fig. 2 shows how this hysteresis 
may be greatly reduced without such a sacri¬ 
fice. The trick is to replace the Schmitt 
trigger’s usual feed-back resistor with a zener 
diode. The trigger of Fig. 2 has a threshold 
difference of 4 volts, or more than 22 percent. 
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Fig. 4. Amplitude-difference amplifier (ADA). 


tMHESH-OLn . 

Fig. 6. Fast attack/slow decay detector. Trigger 
and bias pot adjusted until threshold of trigger a 
is in region x. 
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I tg. 7. Pulse inverter. 


with the resistor in the circuit. This drops 
to three-tenths of a volt, or 1.6 percent, when 
the diode is used instead. 

To eliminate this dilemma entirely, it is 
best to try another switching circuit. Fig. 3 
shows one that displays several advantages 
over the Schmitt trigger. It does not suffer 
from poor symetry due to hysteresis, and has 
greater sensitivity (as well as better thermal 
stability). This circuit consists of a current- 
mode inverter (Q ls Q 2 ) driving a saturating 
inverter ( ,) 3 ). Hie high degree of sensitivity 
and stability is due to the svmmetrv of the 

4 - # 

inverter. Here, the rise time of the output 
wave is only 50 nanoseconds. 

Another choice might be the amplitude- 
difference amplifier (ADA) illustrated in 
Fig. 4. The characteristics of this circuit are 
similar to those of the Schmitt trigger, except 
that there is no hysteresis effect. The non- 
regenerative nature of this circuit results in a 
rise time of 800 microseconds at 300 cycles. 
It also has less thermal stability than the 
previous circuits-performance deteriorates at 
140 degrees F. The diode in the base of the 
input transistor is essential, as the power 
supply will otherwise be shorted on the nega¬ 
tive half-cycles of the input signal. The two 
transistors to be used here should be checked 
for beta, and the highest gain unit used as the 
input transistor. The collector supply voltage 
would best be chosen with regard to the ampli¬ 
tude of the input signal. If the turned 
amplifier delivers several volts to the trigger, 
the collectors should be at about 12 volts; for 
smaller input signals, 6 volts is better. 
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Fig. 8. Using audio oscillator, QI is any general 
purpose PNP transistor with a collector rating of 
over 12 volts. These are for use with negative go¬ 
ing trigger output. Adjust 500 ohm pot in A for 
correct unblocking action; i.e., oscillation with trig¬ 
ger on and no oscillation with trigger off. 

In any of these triggers, the use of a ten- 
Inih linear pot for threshold adjustment will 
be found to be of great advantage. Also, the 
components and power supply should have a 
ten percent tolerance or better. To avoid 
loading the trigger, it is followed by a sim¬ 
ple emitter-follower. Since an emitter-follower 
operates class A, turn-on time is minimized 
and transition time is reduced. Thus, this type 
of circuit will do nothing to damage the fast 
rise time of the trigger. The emitter-follower 
drawn in Fig. 5 has a voltage gain of .9 due 
primarily to the transistor base-to-emitter 
drop, but it has a current gain equal to the 
transistor beta/alpha ratio. The power gain 
from the follower is then considerable. 

Since the input to the trigger is an audio 
sine wave, the output is a string of square 
waves at the same frequency. Applying this 

directly to the audio oscillator would result 

-# 1 

in an audio tone very uncomfortable to listen 
to. We want to have a dit or a dah come ou' 
sounding like a dit or a dah, not like several 
hundred little tones each a millisecond long. 
The thing to do is to stretch a dit or dab’s 
worth of little pulses from the trigger into 
one pulse just as long as the dit or dah. An 
easy way to do this is to use a fast-attack/ 
slovv-decay detector and another trigger. 
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The Radio Society of Great Britain 
Amateur Radio Handbook 

This fabulous 540 page hardbound handbook completely and 
thoroughly covers every aspect of amateur radio; tubes, 
transistors, receivers, transmitters, vhf gear, antennas, side¬ 
band, FM, mobile equipment, noise and interference, propo- 
gation, keying, modulation, power supplies, measurements, 
operating and station layout and much, much more. It is 
completely illustrated with photographs and drawings. This 
handbook is very well written and completely understand¬ 
able. The RSGB tries to help hams improve themselves, so 
it includes much necessary technical data that some Ameri¬ 
can handbooks ignore. For instance, suppose you want to de¬ 
sign a linear for SSB. The Brand X Handbook devotes about 
four pages to description, including a table of typical values 
of popular tubes. The RSGB Handbook gives 13 pages to 
them, plus many pages of construction, figuring bias, resting 
current, circuit constants, efficiency, etc. The RSGB Hand¬ 
book is a necessity for the building, technically minded ham. 
Even if you don't build, this book will help you understand 
your equipment and radio better. In stock for immediate 
delivery if you order now. $5.50 



The RSGB Radio Data Reference Book 


This Reference Book is the best we’ve seen, it has just 
about every tiling you want to look up in It. It gives you 
all of the pages missing from your Brand X Handbook. 
All of the formulas, graphs and tables you'll ever need on 
RF power amplifiers, pi nets, tanks, filters, antenna de¬ 
sign, coils math, etc. are In this one book. It's hard¬ 
bound with traditional English quality, so won't fall apart 
after a few months use as paper-bound books sometimes 
do. If you build, if you want to be able to use your equip¬ 
ment properly, you need this book. In stock if you hurry, 

only $2.25 


The RSGB Amateur Radio Circuits Book 

Suppose you want to build something. Are you going to 
have to look through dozens of books and old magazines 
to find a schematic? Not If you have the RSGB Amateur 
Radio Circuits Book. It gives you almost all the sche¬ 
ma Ucs you might need In one convenient handbook that 
has a special durable ring binding that permits it to lie 
open while you work. This book covers lubes and semi¬ 
conductors, receivers, transmitters, power supplies, anten¬ 
nas. etc. In stock if you order now. only $1.75 
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Peterborough, N.H. 03458 


are Shown iti Fig. 6. The detector pulls the 
trailing edge of each pulse over into the 
leading edge of the following pulse, bridging 
diem together at their bases. These go into 
a second trigger with its threshold adjusted 
low enough to be in the bridged-together 
portion of the detector output wave. This 
trigger then produces a pulse that is almost 
exactly as long as the original dit or dah. 
The slight hang-on at the end will be no longer 
than one-hall cycle of the input signal to 
the first trigger. This second trigger’s output 
voltage is then applied through another emit¬ 
ter-follower to the audio oscillator. II a posi¬ 
tive-going signal rather than a negative-going 
one is desired tor this purpose, a suitable 
inverter is given in Fig. 7. 

The incorporation (if all this into a noise- 
free cvv unit is quite straight forward. The audio 
input may be taken from the receiver either 
at a low impedance point such as the speaker 


470 K .01 



Fig. 10. Low Z to high Z adapter. 


terminals, or at a high impedance point such 
as the earphone jack. The major consideration 
involved in the organization of these circuits 
into a complete unit is impedance matching. 
The receiver output impedance must match 
the filter input impedance; the filter output 
impedance (usually the same as its input im¬ 
pedance) must match the audio amplifier input 
impedance; the amplifier output impedance 
must match the trigger input impedance: the 
detector output impedance must match the 
second trigger input impedance. To prevent 
loading a trigger o.r to provide a low-to-high 
impedance transition, an emitter-follower may 
he used. To go from high to low impedance, 
the circuit of Fig. 5 is appropriate. Filters and 
audio amplifiers with the desired character¬ 
istics can be found in the Handbook, semi¬ 
conductor reference manuals and ham maga¬ 
zine articles. 

Operation of the noise-free c\v unit is as 
outlined in the WfiOI article, but if the 
device is to be used in situations of low* 
signal-to-noise ratios, heavy QRM. ringing, and 
high cw speeds, performance of this version 
will he far superior to that obtained from the 
W60I version. Here, the receiver's selectivity 
can be fully used and augmented without ad¬ 
verse effects on the quality of the signal. 

. , . K4DAD 
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(Electronic Surplus Soles Co.) 

RTTY SPECIALISTS 
324 Arch St., Camden, N.J. 


365-6171 


HELP STAMP 
VACUUM TUBES 

WITH ESSCO'S NEW 

SOLID STATE 


RTTY 


DO NOT JUDGE THIS EQUIPMENT BY ITS UNBELIEVABLE LOW PRICES! 


W2JAV DEMODULATOR Completely solid state radio tele¬ 
printer demodulator employing seven transistors and four 
diodes. Input impedance is 600 ohms and can be driven 
from a communications receiver or an AFSK. Will operate 
w,!h input signal less than 50mv. Unit requires external po*ar 
relay and a 8 to 9 Vdc supply @ SOmcL W instructions, 

KIT 519,95 


W2JAV AF5K UNIT Completely solid state unit employing 
Two transistors and three diodes. Uses standard 850 CP5 
shift. Other shifts available Adjustable output level from 0 
to better than 200 mv terminated in 600 ohms. O:cillator 
is Zener diode regulated and accuracy is ~ 1 or better. 
Requires 8 to 9 Vdc @ 5-10 ma, 

ASSEMBLED AND TESTED 524,95 


W2JAV BAND PASS FILTER This unit will pass the band 
of frequencies from 2 kc to 3 kc with little or no attenua.- 
rion. It will severely attenuate those frequencies falling out¬ 
side the pass band. When properly terminated in 600 ohms, 
the response is flat (within Idb) over the pass band. 

ASSEMBLED AND TESTED $7.50 


Only X 5"' in si ic. Less than 8 oz. each. 
Complete with matching connectors. 
POSTPAID U.S.A. with cosh order. 


ALL UNITS COMPLETELY GUARANTEED 
BRAND NEW QUALITY PARTS USED THROUGHOUT 


Essco's new 

adjustable 

regulated 


POWER SUPPLY 
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Gene Brizendine W4ATE 
U.S. Army Missile Command 
Huntsville, Alabama 


The Crystal Decade 

Crystal controlled output at any frequency is possible with this 

simple frequency-generating system . 


The virtues of crystal control are equally 
appreciated by the scientist who has had to 
constantly correct the frequency of an ex¬ 
pensive self-excited microwave generator or 
by the radio amateur who has patiently fol¬ 
lowed a single-sideband signal, wandering 
jauntily through the spectrum. 

In addition to the self-excited oscillators 
vulnerability to changes in temperature, hu¬ 
midity, barometric pressure, voltage regula¬ 
tion. component and shieldI.ig aging, it must 
also be protected from variations in loading, 
by isolating buffer stages. Also, its output must 
be low, for best stability, and this must be 
built up to a useful level, through the use of 
suitable amplifiers. 

These are only a few of the problems facing 
the designer of a really stable self-excited 
oscillator, but will give a general picture. 

Crystal control of a generated frequency 
avoids most of these difficulties, and adds the 
advantages of short warmup time, less buffer¬ 
ing and higher output. 

Throughout the years, various methods have 
appeared to vary the oscillating frequency of 
u crystal over a limited range. These have in¬ 
cluded the introduction of an inductive re- 



I-2KC 2-4 KC 4-8KC 

Fig. 1. Using a 1 to 2 range generator and multi¬ 
pliers to produce any frequency. 


aetance in series with the crystal and an ad¬ 
justable capacitive reactance across this com¬ 
bination. 1 

Satisfactory results over a narrow band are 
possible, however, as the frequency of oscilla¬ 
tion departs appreciably from the crystal de¬ 
sign frequency, stability becomes more and 
more dependent upon the stability of the re¬ 
actances causing this departure. The tempera¬ 
ture and humidity effects creep in again, to 
modify the inductance and capacitance values 
and consequently deteriorate frequency sta¬ 
bility. 

mf 

Stated another way, as the crystal is pulled 
away from design frequency, the order of sta¬ 
bility gradually departs from crystal quality 
and approaches self-excited quality. 

The system described here utilizes this 
method in a very moderate degree, and draws 
upon other means to achieve the rather am¬ 
bitious results claimed in the subtitle of this 
article. 

lo produce continuous coverage by use ol 
any generator, plus multipliers, the oscillator 
should have a tuning ratio of 2-to-l. This 
simply means that the highest frequency pro¬ 
duced is twice the lowest generated frequency. 

When tliis is provided, any higher frequency 
is possible, by use of appropriate multiplier 
stages. This is illustrated by the block diagram 
in Fig. 1. 

!’he idea of the crystal decade was con¬ 
ceived one day, while admiring the precision 
built into some laboratory resistance' decade 
boxes. It was noted that the same resistors 
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.TEXAS CRYSTALS quality is 
outstanding as evidenced by use 
in numerous government space 
projects where there’s no compro¬ 
mise with quality, reliability or 
accuracy. For commercial two- 
way, ham operation or special fre¬ 
quency control crystals. Texas 
Crystals are your best buy. 


If your dealer is tempora¬ 
rily out of stock or does 
not carry Texas Crystals, 
send us his name along 
with your order. Mini¬ 
mum order, check or 
C.O.D. is $5.00. Add 5f 
per crystal for postage, 
10c for air mail. 





Send for Free Catalog- with Circuits 


★ 



1000 Crystal Drive J* 4117 W. Jefferson Blvd. 

Fort Myers, Florida 33901 L_—Los Angeles, California 90016 
Phone 813 — WE 6-2109 | “| Phone 213 — 731-2258 

A Division of Whitehall Electronics Carp, 


were used over and over in varying combina¬ 
tions, to achieve continuous coverage of a w ide 
range of values. The same basic arrangement, 
using crystals, is the subject of this article, A 
'coarse’’ decade of crystals spaced 100 kilo¬ 
cycles apart, also a “fine decade of crystals 
spaced 1.8 kilocycles apart is used. A “vernier” 
control is provided to reach any point between 
the 1.8 kilocycle values. 

Basic elements of the system are depicted in 
the block diagram in Fig, 2. Choice of a low 
frequency range, will result in fewer crystals 
being required for the “coarse” decade. A 
range of 1 kilocycle to 2 kilocycles would be 
an economical choice. 

Oscilator B utilizes the familiar FT-241-A 
low-frequency crystals, popular on the surplus 
market. These are spaced approximately 1.8 
kilocycles apart and are used without modifi¬ 
cation. A continuous series of crystals, covering 
the range of 400 to 500 kilocycles was used. 

Synthesizers requiring fewer crystals have 
been described”, however one aim here was to 
use units which were already on hand. 

These low-frequency crystals which w ere so 
popular in early sideband generators have 
now been retired by higher-frequency filters. 
Complete sets of these excellent low-frequency 
crystals were bought for five dollars, and are 
now gathering cobwebs in many shacks. 


The outputs of oscillators A & B are com¬ 
bined in mixer C, and their sum frequency is 
selected by the mixer plate tank. At this point 
in the description, a crystal-controlled output 
is possible every 1.8 kilocycle point, by switch¬ 
ing in each low-frequency crystal. For ex¬ 
ample, if oscillator A output is 3500 kiolcycles 
and oscillator B output is 400 kilocycles, mixer 
C output is 3900 kilocycles. 

In order to produce any intermediate fre¬ 
quency between die 1.8 kilocycle values, the 
medium-frequency crystal oscillator is made 
variable over the limited range of approxi¬ 
mately 925 cycles. Thus the gaps are closed, 
and continuous coverage is achieved. 



Fig. 2. Example showing how 3900 kc is generated. 
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Experimental generator 

I o explore those theories, a working proto¬ 
type was assembled, based on tine schema tic of 
Fig. 3. Tiie 6AG7 tube was selected for the 
oscillators, due to its excellent internal and ex¬ 
ternal shielding and low drive requirements. 

T1 le metal envelope 6L6 was selected lor 
shielding and also to probe the possibilities of 
producing sizeable power output with a mini¬ 
mum ol stages. Conventional components wore 
used, and no critical adjustments were en¬ 
countered. 

For the “coarse'' decade, type FT-243 crys¬ 
tals were etched to frequency, using the 
method described in a previous article 3 . 

The low-frequency oscillators is conven¬ 
tional, with the value of C4 determining the 
amount of feedback. Transformer T1 in the 
plate circuit provides matching and isolation 
between the oscillator and mixer. 

The medium-frequency “coarse” oscillator 
circuit also contains the “vernier" frequency 
control Cl. 

The mixer is fed medium-frequency rf at 
its control grid and low-frcquencv energy' at 
its screen. This circuit provided more output 
than any of several other arrangements tested. 

Adjustment 

runeup of the oscillators is facilitated by use 
of an rf indicator. Small neon lamps, tempo¬ 
rarily soldered to each tube plate terminal, 
served nicely. 

Once satisfactory operation of the oscillators 
is obtained, transformer T1 should be tuned 
for uniform output over the 400 to 500 kilo¬ 
cycle range. If necessary, one winding may be 



Fig. 3. Crystal Decade Frequency Generator. Com¬ 
ponents are chosen to include the 80 m omateur 
band in the generator range. 


peaked near 425 ke and the other near 475 kc. 
All other adjustments are for maximum output. 

It would be wise to calibrate at least 
roughly, the tuning dial of <13, io avoid selec¬ 
tion of an undesired output frequency. This 
max be easily done by temporarily removing 
the low-frequency oscillator tube and driving 
the mixer with the medium-frequency oscilla¬ 
tor alone, using crystals covering the desired 
output range. The mixer output is peaked for 
each crystal, and C3 dial is labeled to cone* 
spond with the crystal frequency marking. 

Operation 

To select any frequency, the next “coarse’ 
decade crystal below the desired frequency, is 
selected. Next, the “fine” decade crystal pro¬ 
ducing the lowest beat tone in the receiver, is 
switched in. Last, the exact frequency is 
“zeroed in,” using the “vernier” control Cl.. 

Votes 

In the prototype, simple, single crystal 
sockets were used. A finished product should 
incorporate a convenient switching sy stem for 
the two crystal decades, preferably coupled to 
a digital type dial, 

The prototype described lias been used as a 
transmitter on the 80 meter band tor six 
months, with excellent stability reports. No 
change in the frequency of either oscillator is 
detectable when the mixer is keyed. 

Excellent break-in ew characteristics may be 
achieved, by thoroughly isolating through the 
use of shielding and adequate bypassing. In- 
der these conditions, no output will result un¬ 
til the mixer is keyed. II just the popular 
amateur bauds are to be covered, using multi¬ 
pliers, only five crystals will be needed in the 
“coarse” decade: 3100, 3200. 3300, 3400, and 
3500 kilocycles. 

With reasonable care during construction, a 
really stable frequency generator which is a 
pleasure to hear, will result. . . . W4ATE 

>Shall. “VXO— A Variable Crystal Oscillator" QST. Janu- 
arv 1958. 

‘-Briggs. M. R. and Morrison, H. .1. QST, January 
^Brizencline, G* “Quartz Crystal Etching/’ Radio & Tele¬ 
vision New s. May 1954. 

Parts Table 

Cl. 50-50 pf dual variable capacitor. 

C2. C3. 100 pf variable capacitors. 

C4.500 pf mica capacitor, 

C9, 1000 pf mica. 

U. 40 turns #22 enameled wire scramble wound on 11 42' 
diameter ferrlie core. C' long. 

L2. 45 turns #22 on "i" form* 

U. 27 turns #18 on 1*5/16" form. 

L4. 5 turns #1S wound over ground end of L4. 

TL 455 kc air tuned if transformer. 
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HAM'S HEAVEN 


t r 


\\ 


DXER'S DELIGHT 


ft 


\\ 


EXPERIMENTER'S PARADISE 


ft 


\\ 


ASTONISHING 


ft 


II 


I NEVER SAW SO MUCH RADIO 


EQUIPMENT IN MY LIFE 


f ! 


No, we didn’t say these things about our¬ 
selves because we don’t talk this way, but 
these are actual quotations about us from peo¬ 
ple who stop for the first time to see our set-up, 
and they were all describing their reactions to 
what they saw here in Harvard. 

We have one of the largest accumulations of 
electronic material in the country, and cer¬ 
tainly one of the most interesting places to dis¬ 
play and demonstrate this type of equipment. 
With better than 30 years of experience as a 
ham and more than 20 years of experience in 
selling to hams, we think there is room for this 
kind of an operation. 

An interesting paradox prevails today. On 
the one hand there are more and more hams 
than ever before, and on the other hand there 
is less chance to purchase the kind of equip¬ 
ment hams want to buy or build than ever be¬ 
fore. For example, here in Worcester County 
there is not one ham supply store left except 
our own, and yet the area serves more than 
400,000 people. In all New England I don’t 
think we have more than 3 or 4 fully qualified 
ham supply houses, and should you as an indi¬ 
vidual wish to build your own set you would 
soon find out that there are very few places 
left in the United States that can furnish 
everything you want—an amazing inconsis¬ 
tency. Our goal, therefore, is to try to remedy 
this situation by carrying in depth a broad 
variety of material suitable for the experi¬ 
menter or the do-it-yourselfer, and we hare 
been able to provide one of the largest such 
inventories in existence for this purpose. 

We have all kinds of tubes, transformers, 
chokes, diodes, stocks of wire, chassis, cabi¬ 
nets, resistors, condensers, and the specialized 
material needed. We have the amateur antenna 
supplies, the coax, the fittings, the baluns, the 


beams, and the towers to boot and. of course, 
we have the equipment—hundreds of pieces— 
in all standard brands, new and used, possibly 
the largest variety of used ham equipment in 
New England. What’s more, we are always 
buying this type of material just to make our 
stocks that much more attractive to you, our 
customer. 

Once in a while we get in a nice deal such 
as the Hammarlund HQ-105 which is the exact 
equivalent of the HQ-100A general coverage 
super-heterodyne receiver. Made to sell for 
$219.50, we can sell it now for $169.95 deliv¬ 
ered to you in the continental U.S.A. This is 
factory-fresh merchandise with a 100% guar¬ 
antee from Hammarlund and ourselves. For a 
better description, see our ad in the December 
issue of 73. 

For those of you who haven't yet looked on 
the map to learn where Harvard is, we are lo¬ 
cated half way between Lowell and Worcester 
via Rt 110. and half way between Concord and 
Fitchburg via Rt 2. We are approximately 40 
minutes driving time from downtown Boston, 
and we are easily reached via Rts 495 or 2. 
When you get into Harvard, we are just a half 
mile east of the center, off Oak Hill Road. You 
can see our towers from the center of town 
and guide yourself accordingly, or you can ask 
anyone at The General Store. We are open 6 
days a week and most evenings, Sundays by 
appointment. We would like you to stop around 
and look at our new facility and try out the 
gear of your choice. Remember, we are dis¬ 
tributors for Swan, Johnson. Hammarlund and 
many, many others. 

Lastly, we are sending out a mailing on used 
equipment now. If you would like to receive 
such a listing, won't you write for your copy 
today. 


HERBERT W. GORDON CO. 

Woodchuck Hill Harvard, Mass. Tel: (617) 456-3548 
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NEWS FROM THE INSTITUTE OF AMATEUR RADIO 

Compiled by A. David Middelton W7ZC, Secretary 


loAH membership 

The success ol any group activity depends 
upon its membership ami leadership! IoAR is 
bound to succeed if a sufficiently large num¬ 
ber ol amateurs will accept the Institute s con¬ 
cepts and if they will join, work for and with 
IoAR and support its ideals—and ideas. 

Membership is recruited from the ranks of 
all who have a bonafide respect for and sin¬ 
cere interest in amateur radio. 

IoAR must have a large membership—and 
is seeking them in the vast majority of ama¬ 
teurs who have not found what they were 
looking for, even if they are or were, members 
of some other national organization! 

Membership anti support of at least one 
national amateur organization should be a 
“must” in l he “design specifications” for an 
active, participating amateur! 

More than two thirds of all the American 
amateurs have not found what they desired, 
or have felt thev were not being properly rep¬ 
resented. It is to those Amateurs who are not 
satisfied, that IoAR offers the greatest appeal 
and an opportunity to belong to a group they 
do believe in—and wish to support! 

IoAR must have many thousands of mem¬ 
bers if its realistic and logical program is to 
be accomplished. This membership must be 
gained quickly and without delay—if the In¬ 
stitute's intriguing program is to be placed 
into effect. 

I oAR’s strength and bargaining power (a 
phase now understood and respected in all 
circles) depends upon the Institute's numeri¬ 
cal and political strength and Hie integrity oi 
its leadership. 

What do you get for your IoAR 
membership dollars? 

f irst, you get a membership card and cer¬ 


tificate, an IoAR button and a supply of IoAR 
stickers. 

Second, your membership dollars will pro¬ 
vide you with a “pass’ to what may be the 
biggest Donnvbrook in the history of Amateui 
Radio! The Founding Members of IoAR are 
not naive. They arc fully aware that the 
founders of IoAR, the Institute membership, 
[oAR’s columns in 73, even the basic con¬ 
cepts of loAK will be the target of a terrific 
barrage attack! 

The Institute has no intent or money to 
stage a war! We plan to put all the possible 
effort and resources, gained through member¬ 
ship income, or other loAR-secured funds into 
furthering the ideals and ideas of IoAR. not 
in re Aging a WAR! 

Amateurs who have given any thought to 
the conditions that have existed for far too 
many years know full well that the American 
radio amateur has been cleverIv brain-washed 

r 

into believing that there could be only ONE 
national amateur radio organization. 

Even to hint of the possibility of “another 
group" arising and having the temerity to 
“represent” some portion of Amateur Radio* is 
and has long been tantamount to HERESY— 
or worse! 

“Don’t rock the boat!’ is a cry that goes 
back into the 20s. Perhaps if the "boat bad 
been rocked a bit more, some of its occupants, 
too long in power, would have been tossed 
out, and replacement made with persons 
more conscious and considerate of the wishes, 
needs and importance of true representation 
of the amateur body politic! 

Therefore, IoAR extends to you, through 
membership, a chance to a part of a bold, 
vitally NEW CONCEPT in representative 
amateur radio. It is your opportunity to help 
form a NEW and POWERFUL force for 
good in your chosen hobby! 


IoAR—Totally Dedicated to the Betterment and Preservation of Amateur Radio. 
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Third—your IoAR membership is your 
“ticket” thru the gale of opportunity to DO 
something—you, Mr. Joe Q, Ham, for your 
interests in your own hobby! 

IoAR will need many “workers in the vine¬ 
yard”—persons who are unafraid of work, 
struggle, criticism, ridicule, and even defama¬ 
tion of character! 

ToAR must have member-amateurs who 
will ofler and give their valuable and varied 
services to help build the Institute into an 
overwhelming power that will restore and add 
dignity to amateur radio. IoAR will find a 
place for your talents! 

1 ’ourth—your IoAR membership permits 
you to subscribe to 73. at a reduced rate, and 
also allows purchase of 73 manuals and other 
publications at a 25% discount. 

Note that IoAR has separated membership 
lee from any compulsory magazine subscrip¬ 
tion in the belief and hope that MEMBER¬ 
SHIP in a national association of Amateurs 
will again become important and vital—rather 
than something one automatically receives 
when he subscribes to a magazine! 

The Institute believes that IoAR can acquire 
the qualified leadership required to BUILD— 
and to guide YOUR activities in a forward, 
cooperative fashion that will enhance amateur 
radio in all its facets. 

foAR MEMBERSHIP Representation will 
be the NUMBER ONE task of the Institute. 
IoARs income will be ploughed back into its 
workings and not into a large portfolio of 
stocks or a fat bank account. 

With MEMBERS-the IoAR can DO things! 
Without membership assets (and membership 
assistance) the Institute will fail! 

You can be a part oi IoAR with your effort, 
unified with that of many thousands of others 
—you can help make the Institute a potent 
weapon in the defense and enhancement of 
amateur radio. 

You have now been given the “word”. Many 
of you have long expressed the desire to DO 
something. Now is your chance! For the few 
dollars you can become part of a national 
movement that just might preserve amateur 
radio! 

tiink it over. Is amateur radio worth anv- 
thing to you?. If you are satisfied and content 
with the present “representation” and status 
quo— then IoAR is NOT for you! 

If amateur radio does mean something to 
you, and is worth fighting for, arid if you rec¬ 
ognize the need for an abrupt change in na¬ 
tional amateur radio leadership—and the ne¬ 
cessity for more POLICY and less politics- 
then IoAR lias a place and a job for you and 


Important IoAR Addresses 

For all correspondence except that regarding 
membership and supplies: 

Institute of Amateur Radio 
Springdale, Utah 847G7 

I For membership correspondence and IoAR 
supplies: 

Institute of Amateur Radio 
Peterborough, N.H. 03458 


your membership will let you participate and 
help! 

Buy' into this NEW concept—or sit back on 
your duff, keep your money in your pocket 
and watch what happens to YOUR hobby in 
the next few short months. 

IoAR is one means of preventing amateur 
radio from further drifting into ja morass of 
confusion—more "deals” and less frequencies! 

These are but a few' of the features that 
YOUR IoAR Membership will support. How 
manv of these—and when thev will be avail- 

# f 

able, will depend entirely upon how swiftly 
IoAR obtains a sizeable membership, ami 
money to work with! 

It must be noted that some of these IoAR 
proposals are now but ideas and ideals. Much 
hard work on the part of the Directors, IoAR 
HQ, and the membership will be required— 
with full cooperation, and coordination of 
effort—to bring these facilities into actuality! 

The Founding Members of IoAR believe it 
can be done. How about it? We d like to hear 
from you! 


INSTITUTE OF AMATEUR RADIO 
MEMBERSHIP APPLICATION 

{Use separate sheet if desired) 

Name . Call . 

Address . .. 

City . State . Zip .... 

.$5 enclosed for one year membership in | 

the IoAR. 

. . $7 enclosed for IoAR membership and 

one year of 73. 

.... I am a new member of the IoAR. 

. . , l am a Charter member and desire to 
have my membership continuous. 

Institute of Amateur Radio 
Peterborough, N.H, 03458 
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Carol Allen K9AMD W5NQQ 
155 Karen Drive 
Lafayette, Louisiana 


A Hero of the Ham Bands 


Did you ever work a hero on the ham 
bands? You probably have and didn’t even 
know it, for the airwaves are full of signals 
from folks who have earned their tickets 
in spite ol illnesses, accidents, and birth de¬ 
tects that handed them crippling handicaps. 
They neither expect nor want any flag-waving 
about their accomplishments, but now and 
then attention drawn to an out-standing indi¬ 
vidual helps the whole hobby. 

Paul Graden K9YMZ, better known as 

“Deke around Illinois and neighboring states, 

knows the feeling of triumph over a handicap. 

A victim of a hereditary eve condition, Deke 

# ■ " 

had to quit his job as a creamery route driver 
at Nokomis, Illinois, some years ago and dras¬ 
tically curtail other activities, too, as his eye¬ 
sight failed. Rather than resign himself to an 
easy chair, he followed the advice of a friend 



Shown with his copying device for code is Paul 
Graden K9YMZ, known as ‘'Deke," and his wife, 
Verna. 


and bought an amateur radio license manual. 
His instructor was Dan Hoover, W9VEY, of 
Hillsboro, who dreamed up graphic descrip¬ 
tions of formulas and ways to interpret theory 
to his student. 

“Getting a ticket is rough enough for a 
person with normal vision. ’ said Hoover, “but 
Deke refused to be discouraged.” 

I [is patient XYL, Verna, attended all his 
lessons and worked as hard as any prospective 
ham so she could help her ON! at home. 

“1 thought I had met my Waterloo with the 
code,” Deke recalls, “but I finally figured out 
some aids that did the trick.” 

He fashioned his own Braille system in 
blocks. Cutting small pieces of soft wood 
measuring 1?."' by if';” and thick, he drove 
in gimp nails for dits and flat staples for dahs 
using one block for each letter and number. 
Arranged alphabetically and numerically in 
small trays, the nails and staples brought the 
code alive. While listening to records or 
W1AW, Deke reached to the trays and found 
the proper blocks, helping to place the char¬ 
acters in his mind. Although he remembers 
call, letters by the dozens now, he still sets up 
frequencies, handles, and other pertinent 
scoop in the trays so that a touch of the band 
jogs his memory. 

The next hurdle was finding a wav to con¬ 
vert the code from mind to paper. This called 
for another invention, a code-copying device 
that feeds paper something like a washing 
machine wringer. Deke writes along the guid¬ 
ing slot and dials fresh paper when the line 
is full. Now that he copies code in his head, 
lie uses the invention mostly for recording 
times, calls, and other important information 
which Veina transleis In the log book when 
the dishes are done. 

Although three other licensed amateurs live 

in Nokomis, they weren’t very active until 
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THE NEW MOSI.K'i 


DIPLOMATS 


Two New Antennas 
Customized For 6 & ] 0 

diplomat- io(Di-io)_ Meter Operation 

.... Increasing numbers of hams are enjoying 10 meters, the up-and- 
coming DX band. . . the band for round tobies ,.. local emergency nets ... 
Mos/ey*s NEW Diplomat-10 for this progressive band is a rugged 
5/8 wave omi-directional vertical antenna rated for 1000 watts; 
features a gain of 3,4 db. over one quarter wave ground plane and 5.9 db. 
compared to isotropic source. The easy-to-mount, compact features of 
this antenna make it ideal for both temporary and permanent base 
installations. 

DIPLOMAT-6 (DI- 6). 

Available to VHF-DX-RAG CHEWING enthusiasts is another New 
5/8 wave vertical base station antenna the Diplomat- 6 
rated for a maximum input of 1000 watts. 

For complete details on this New Line of Antennas Write. 



4610 NORTH LINDBERGH BLVD. 
BRIDGETON. MISSOURI, 63044 




Deke got on the air. With a Viking Valiant, 
IIQ-170, and doublet, he works SO through 10 
and uses a lleathkit Two-er for Montgomery 
County contacts. 

“Deke has really put Nokomis on the map,” 
siiifl one of his rag-chewing partners. “It may 
be a small town but it las a mighty big 
voice.” 

Any Hiawatha fan will recall the “land of 
Nokomis" and Deke s QSL card is complete 
with Indian brave, teepee, and smoke signals. 
A QSO with the friendly fellow “in the valley 
of the inoon” leaves any ham smiling, and 
those w ho personally know of Deke’s courage 
and accomplishments in amateur radio can’t 
help being proud of him, too. 

. . . K9AMD 


Signal Xack "Punch"? 

The model CPR Speech Compressor TRIPLES your 
average SSB output power; boosts your average AM 
modulation from 25% to 75%. 

* NEW low noise circuits 

* Mounts on panel connector 

* Uses infernal battery 

* Compression level switch 

* Low distortion output 

* For high and low impedance 
microphones 

* Attack time .15 seconds; release time 1 to 3 seconds 

only $14.95 

Avaitnljln with PL68 or PL51 output slightly higher, 

ALL FULLY WARRANTED . . . MONEY BACK GUARANTEE 

Send for full description of our product line. 

COMMUNICATION COMPONENTS COMPANY 

P. Q» Box 8721 Dept D Orlando, Florida 32806 




BROADBAND FERRITE BALUN 

• 2-30 MC 

• 2 KW P.E-P. 

* Completely Weatherproof 
*1:1 or 4:1 Ratio (specify) 

* Mounting for Beam or 
Dipole 

Nearly perfect characteristics are obtained by the use of low 
loss ferrite materials and special winding techniques. The 
transformer is completely encapsulated in plastic to assure 
freedom from moisture or shock damage. Model 601 is de¬ 
signed for a id ratio (50 ohms unbalanced to 50 ohms bal¬ 
anced) and the Model 601A is available for applications re¬ 
quiring a 4:1 ratio (50-200 ohms or 75*300 ohms). Each 
unit is supplied with a UG58A/U (type N) fitting to provide 
superior weather resistance. 

$19.95 Plus Postage with mating UG21B/U add $1.00. 
Write lor data sheet or see yo»r local dealer 


TRANSLAB INC. 


4754 Federal Blvd. 


San Diego, Calif. 92102 
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Amateur 

Frequencies 


At the recent International Amateur Radio 
Club Convention in Geneva , Mr. D. Schmel- 
ling of the German FTT Monitoring Service 
read a paper on amateur frequencies. Alfred 
Schadlich DL1XJ, a member of the Editorial 
Board of IARU Region I Bulletin, who was 
present , prepared this translation of the paper, 
which teas taken from the IARU Region I 
Bulletin for October 1965. 

A point of major interest in your discus¬ 
sions today is the problem of “frequencies”— 
especially frequencies for radio amateurs—but 
before going into details allow me to make a 
few general remarks. The development of 
communications by means of radio through¬ 
out die world, brought about by extensive 
political, sociological and economical changes, 
has led to an acute frequency shortage and, 
consequently, to an increased susceptibility to 
mutual interferences of the telecommunication 
carrier—“radio.” 

Although the International Telecommuni¬ 
cation Convention requires: 

an economical use of frequencies and fre¬ 
quency bands, 

a reduction to the minimum of the number 
of frequencies used for a satisfactory 
service, 

the operation of all radio stations in such a 
manner as not to cause harmful inter¬ 
ference to other radio stations or radio 
services, 

a number of member countries allow their 
radio services, occasionally, a rather free in¬ 
terpretation of the internationally-accepted 
rules, thereby involuntarily causing harmful 
interference to other radio services. This hap¬ 
pens quite often to the Amateur Service as 
well as to other services. The ITU is deeply 
concerned about this problem and does 
everything in its power to alleviate it. Fol¬ 
lowing the Geneva Radio Conference in 


1959, a panel of experts was set up and 
came forward later with a number of pro¬ 
posals show ing how the general shortage 
of frequencies could be reduced somewhat. 
Time does not permit to go into this matter 
more deeply here. Our concern in the lie- 
quency shortage and usage as lar as the Ama¬ 
teur Service is affected. S ou all know' that the 
congestion on the amateur bands lias been 
constantly increasing during the last few years. 

Observation methods 

The radio monitoring service of the German 
PTT Administration is closely following the 
development in the entire frequency spectrum 
and in this connection, of course, in the ama¬ 
teur bands, too. Our method of observation is 
twofold; firstly, the subjective method is done 
manually by operators. It is mostly used to 
identify an emission and assess its quality. 
The objective method is done automatically 
by means of apparatus running unattended 
over specified periods. This method allows us 
to record the frequency of an emission, the 
time of occupancy, the bandwidth and, if de¬ 
sired, the automatic recording of the signal* 
to-noise ratio. Automatic observations are ob¬ 
tained by means of a frequency sweep re¬ 
corder, a special piece of photographic re¬ 
cording equipment called a Frequentophot- 
camera and frequency-amplitude analyzers, 
i 'he frequency sweep recorder, which we have 
developed according to our requirements, is 
nothing particularly special. Such recorders 
are universally used nowadays. 

Since sweep recordings normally give only 
general information about band occupancy 
without showing the finer details, a frequency- 
amplitude analyzer, with photographic re¬ 
cording facility—was developed. This device, 
(the Frequentophot) permits us to make 
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automatic observation of the more important 
parameters such as frequency, class of emis¬ 
sion, bandwidth and signal-to-interference 
ratio. \\ ith the Frequentophot we can easily 
make wideband sweeps or scrutinize a narrow 
band of frequencies. 

Principle of the device 

The signal received by the antenna is 
passed through an adjustable attenuator to the 
receive]* input. The receiver is automatically 
tuned by a motor over the band of frequencies 
to be analyzed. The intermediate frequency 
of 525 kc is applied to the radio frequency 
spectrum analyzer. In the r.f. spectograph the 
signal is converted down to S kc and after de¬ 
tection applied to a dc recorder. At the start 
and at the end of such a recording an ampli¬ 
tude calibration is made by means of a field- 
strength measurement. 1 his semi-automatic 
method gives us rather good recordings of any 
chosen part of t he spectrum with adequate 
resolution. 

Band occupancy in Central Europe 

Let us now turn our attention to the prob¬ 
lem at hand, namely, the occupancy of the 
high-frequency amateur bands as they present 
themselves in Central Europe. 

(1) . “Top Band’ (160 m) is not really an 
amateur band at all. As it may only be used 
by amateurs of certain countries on a non¬ 
interference basis to the Maritime Mobile 
Service, with rather severe restrictions on 
amateurs, we can lease it out of the picture. 

(2) . In Region I the 80 m band is shared 
with the Fixed and Mobile Services (except 
Aeronautical Mobile) on an equal-right basis. 
This equal-right basis is, however, under the 
present regulations, rather problematic. 
Whereas frequencies for stations of the Fixed 
and Mobile Services must be notified to the 
International Frequency Registration Board 
and eventually entered in the Master Fre- 
quency Record (which gives them a measure 
of protection against harmful interference), 
no such procedure exists for the Amateur 
Service. In fact, the 1FRB receives no official 
information whatsoever as to the number of 
amateur stations or their modes of operation. 

From an examination of IFRB information 
concerning Fixed and Mobile stations regis¬ 
tered to operate in the 3.5-3. S me band, we 
find more than 400 entries occupying a total 
of 249.85 kc. This means, that a spectrum 
width of 50.15 kc remains for the Amateur 
Service but this is, of course, not concen¬ 
trated in one lump; instead it is scattered over 


the entire band. This is only the theoretical 
side of the problem; the practice is worse, 
when consideration is given to the major op¬ 
erating hours of amateurs. If we look closely 
at the number of stations officially recorded 
by IFRB we find that only 70% use their as¬ 
signment, the remaining 30% are never, or 
very seldom, heard. Yet the frequency usage 
is still heavier. 

From observations made by my Adminis¬ 
tration during past years regarding the band 
between 1600 and 6000 kc, it lias been found 
that per frequency usage recorded with the 
IFRB, a factor of 1.6 to 2.1 unrecorded usage 
exists. In other words if we revert back to 
flie 70% active officially recorded stations in 
the 80 m band the actual number of non¬ 
amateur stations operating there is some¬ 
where between 175 and 217. These are plain 
figures of stations without taking into account 
their occupied bandwidth. 

Our frequency sweep recordings and the 
frequency versus amplitude analysis which 
were made under constant ionospheric condi¬ 
tions on two different week-days show that 
the peak frequency usage occurs on a week¬ 
day (Fridav through Saturday) between 
14.00 GMT and 04.00 GMT. The week¬ 
end (Saturday through Sunday) shows the 
peak usage between 18.00 GMT and 04.00 
GMT in the morning. The amateur operation 
on Saturday sets in heavily at 18.00 GMT, 
has its peak one hour later and diminishes 
after midnight. 

In addition to sweep recordings, we have 
made at three-hour intervals a closer analysis 
of the spectrum, showing frequency usage 
and the respective field-strength values. Since 
a very slow scanning speed was used for the 
sake of accuracy, no clear indication of the 
class of emission is given. Our main objective 
was to show the density of occupancy and 
the associated field-strength values. The re¬ 
cordings were taken at a scanning speed of 
about 3 centimetres per minute, the whole 
recording taking about 10 minutes. By a judi¬ 
cious choice of the scanning speed, the class 
of emission and occupied bandwidth can also 
be recorded, he identification of the various 
tvpes of transmission from such recordings 
does, however, require some experience. 

Another matter may be of interest in tlijs 
connection is the variation of the general 
noise level. During daytime this is at 10 db 
above 1 microvolt per metre and during the 
night at about 30 db above I microvolt per 
meter at an analyzing bandwidth of 100 e/s. 

(3). We come now to 40 meters which is re¬ 
stricted in Region f to the frequency band 
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7000-7100 kc. Propagation conditions on tins 

o;mcl are often of such a nature that it can¬ 
not be regarded as a ‘playground” for the 
beginners or a “rag-chew” medium for the 
old-timers as is often the case with 80 m. On 
40 m serious amateur work starts. The band 
is allocated exclusively to the Amateur Serv¬ 
ice, at least the Radio Regulations say so. 
The practice is entirely different as we all 
know. Sweep recordings made on a Friday, 
Saturday and Sunday show a constantly- in¬ 
creasing intrusion by broadcasting stations 
which cover nearly the whole band with 
their occupied bandwidth, and this during 
hours which are by nature the best operating 

hours for the Amateur Service (16.00-2300 
GMT). 

The most prominent of the intruders squat- 

ting constant]) in the exclusive amateur hand 
are: 


Frequency 


kc 

Station 

GMT 

7006 

Serrai Greece 

0500-1300 
1500-2000 

7019 

Radio Espana 

7035 

Independenta 

1600-2300 

Radio Peking 

1500-2100 

21.30-2230 

7040 

Kozani Greece 

0430-1730 

1000-1200 

1500-2100 

7050 

Cairo 

0200-2330 

7060 

Peking 

1600-2400 

7064 

Teheran 

0200-0600 
1200-2030 

7075 

Cairo 

0300-0700 

7080 

Peking 

1600-2230 

7082 

Cedaye Melatte Iran 


7085 

(Albania) 

1400-1930 

Jeddah Saudi Arabia 

1530-2300 

7090 

Tirana Albania 

0400-0700 

1500-2300 


Most of these stations operate outside the 
broadcast bauds in blatant disregard of the 

provisions of the Radio Regulations. Geneva 
(1959). 

If we assume that the bandwidth of these 
b mad cast stations is 9 kc—in some cases it is 
much wider—we arrive at a total occupied 
bandwidth of 108 kc. Since there is, however, 
some overlapping of the broadcast sidebands 
some small gaps are left free iu this 100 kc 
wide band for its only legal user—the Amateur 
Service. 1 he casual observer might assume 
that the programmes are intended only for 
local or national use but as those transmitted 
In Radio Peking are beamed towards Europe 
and those of Radio Cairo to the Middle East 
it is clear that this is not so. 


The number of normal non-amateur tele¬ 
graph stations heard on 40 m is not high; they 
do not present a severe problem, though 
legally they are frequency “pirates” in the 
same way as the “intruder” broadcast stations. 

A further source of severe interference 
which cannot be passed over lightly are the 
jamming stations which try, with very high 
power, to render certain broadcast pro¬ 
grammes unreadable. These stations often 
work simultaneously from different widely- 
separated locations, spoil with their very bad 
modulation, wide sections of the spectrum, 
thus making conditions still worse for ama¬ 
teurs. 

Sweep recordings show that, on norma) 
working days, amateurs use the 40 m band 
only sparsely but on Saturdays, and even 
more so on Sundays, a distinct rise in occiu- 
pancy can be seen. Frequency-amplitude re¬ 
cordings taken for comparison purposes on a 
week-dav and on a Sundav show a similar dis- 

V a*- 

tribution. The general noise level during day¬ 
time between 09.00-15.00 GMT was found to 
be at 0 ell) above 1 uV/m and during the rest 
of the time at about 12 db above 1 uV/m 
taking into account the scanning bandwidth 
of 100 c/s used. For a receiver operated under 
normal conditions this would correspond to a 
noise level of 10-25 db above 1 u/Vm. 

(4). In regard to tbe bands 14000-14350 kc 
and 21000-21450 kc conditions are much eas¬ 
ier to describe. Both bands still enjoy more or 
less their exclusiveness even if in the 14 nic 
band occasional stations appear and operate 
outside their assigned service bands. Frequen¬ 
cy amplitude recordings have been taken for 
these hands supplemented by sweep record¬ 
ings both for a normal weekday and a Sunday. 

(The lecturer then presented a recording 
showing the effects of a campaign launched 
by German radio amateurs for the defense of 
amateur bands. The recording showed the 
spectrum of a broadcasting station in the ex¬ 
clusive amateur part of the 7 Me band and 
simultaneously various stages of a strong ama¬ 
teur signal approaching the center frequency 
of the “intruder.” The lecturer doubted 
whether this or similar actions will be of val¬ 
ue. Tic* agreed there was no evidence that the 
amateur had intentionally tried to interfere 
with the broadcast transmission.) 

Conclusion 

The best defense against intruders into ex¬ 
clusive amateur bands is for amateurs 
throughout the world to use these bands more 
fully. Only by the full use of the bands by 
those legally authorized to use them, will ad- 
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ministrations or radio services which try to in¬ 
trude without international right be discour¬ 


aged from doing so. 

The general increase in interference, due 
to universal frequency shortage, affects, ol 
course, not only the amateur bands. I would 
like you to take account of this fact in vour 


deliberations. 

(The lecturer then showed some frequency 
sweep recordings representative of many cases 
of interference noted by the Monitoring Serv¬ 
ice, The recordings showed an A7B emission 
in the spectrum of which a broadcast signal 
was literally ploughing about. Two further re¬ 
cordings showed technical irregularities of the 
emission which caused harmful interference to 
other services on frequencies nearby. Also 
seen was the recording of spurious emissions 
of an A2/Hellscriber transmission which im¬ 
paired a frequency band more than 30 kc 
wide. A further recording showed some trou¬ 
ble on an I I/Morse transmission which for 
hours interfered with a spectrum width of 5 
kc, The lecturer explained that such imper¬ 
fections did not reflect on the technical stand¬ 
ard of the commercial operators concerned, in 
fact, causes were quickly removed as the re¬ 
sult of collaboration by the international Mon¬ 
itoring Services). 

Finally allow me to suggest how, in my 
private opinion, the further influx of foreign 
stations into the exclusive amateur bands can 


be brought to a halt. 

(a). The ITU might be induced to recom¬ 
mend administrations to carry out a world¬ 
wide observation programme ol the various 
amateur bands by using national monitoring 


services. 

(b) . The ITU might be requested to analy- 
sise these observations (in a manner similar 
to the analysis made of the aeronautical, mark 
time mobile arid broadcast bands) and then 
request the administrations concerned to re¬ 
move radio stations from frequency hands 
which are not allocated to them according to 
the Radio Regulations. 

(c) . If the foregoing proposal is not accept¬ 
able to the ITU the Amateur Radio organiza¬ 
tions should carry out world-wide observations 
of the amateur bands. When intruders are 
found to be operating in exclusive bands the 
national society concerned should approach 
the appropriate administration and point out 
the infringement of the International Conven¬ 
tion asking at the same time for measures to 
be taken to remedy the situation. 


NOTE, Copies of the graphs and charts referred ir> by the 
Lecturer can be obtained by sending two International Re¬ 
ply Coupons to Mr. Alfred Schadlich, DL1XJ, Post Horn 8, 
61 Darmstadt, Federal German Republic. 
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FOR 


THE 


ATV RESEARCH cUl.nsss 
anyone to pvt you on TV more 
ecooeuMColly than we coni Here's 
why; We furnish yog wilfi only the 
hjrd-tC'ficid l Oi7i puriE n1 % and eosy-to- 
understand plans. You supply flic si and- 
ord resistors, capacitors and hard wort firem 
yavr jtinkbox. In this manner practically every- 
Qnr con afford To go TV...end hove bn doing id 

Why not get started NOW?? Begin by going closed 
circuit.., televising on rhe living room TV llh bier expand 
lo open circuit nnd GSO with yovr bon» friends* You'!! be 
amazed how SimgEe I loti he when building with arv A T V 
RESEARCH STARTER XLL..even i i you've never had anyTV 
experience, DON'T DELAY...DROP US A LINE TODAY. 


Build o f, live M TV camera cheaper ihgfi ever 
before! Simplest 5 lube circuit to date. 
EXCELLENT PERFORMANCE acclaimed 
by hundreds of constructors all over 
the country. EXPERIENCE THE FUN 
of televising the family and^neighbor 1 , 
on your living room TV set! I! 

Cf loose from £i d if fere n I kits (in¬ 
cluding printed circuit models). 
Prices start as low os $16.95, 


Perfect for hams, 

experimenters, 

science students. 


ENTIRE 


FAMILY! 


■SEND IQtf FOR NEW TELEVISION CATALOG. Comprehensive listing of kits, lenses, vldiconSi 
etc. Also COM loins info an I ocat i sources of Free vid icons. Don't pul it off 1 Write today! 


P,0. BOX Z9&$ 


ma 



So. Sioux Gty, Nebr. 

W76 



TRISTAO TOWERS 

featuring “ADD-ASECTION” Design 


Tristao * , . the pioneer name in tower 
design and manufacture* Here Is the 
tower line that is premium quality, yet 
realistically priced and designed to en¬ 
able you to keep adding sections as 
you grow. A Tristao Tower is a lifetime 
investment from your very first section. 
Besides engineered quality, all towers 
feature channel lacing and are hot 
dipped galvanized inside and out. They 
meet all building code requirements. 
Motorized models available. 

Write for FREE Catalogs and detailed 
information TODAY, or see your dis¬ 
tributor, 

4 “Towers above all ” 

RISTAO TOWER CO. 

415 E. 5th St. - Hanford, Californio 
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Richard Van Wickfe W6TKA 
643 Aurora Avenue 
Santa Barbara, California 
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Semi-Modernizing 
Vibrator Power Supplies 


There are probably many small vibrator 
power supplies relegated to gathering dust on 
shelves due to the popularity of transistor mo¬ 
bile supplies. Well, dust off those “vibrapacks” 
because here’s a way to get more output from 
them, thanks to si icon rectifiers and the use of 
a bridge rectifier circuit. 

Our vibrator supply shown in big. 1, rated 
by the manufacturer at 300 volts at 100 ma, 
actually delivered only 265 volts at 100 ma, 
after filtering. This was obviously nothing that 
would power a transmitter into generating 
much excitement on the lower-frequency bands, 
so we started tinkering. 

First substituting silicon rectifiers for the 
12X4 tube rectifier, in the same center-tap cir¬ 
cuit in which the 12X4 was used, increased the 
output to 300 volts at 120 ma. Flushed with 
success and seeking even higher output, 1 re¬ 
membered the old idea of increasing the volt¬ 
age by using a bridge rectifier circuit. Nor¬ 
mally, in the ease of transformers rated for 
1CAS (intermittent amateur and commercial 
service), about all this buys you is doubling 
the output voltage over the full-wave center- 
tap circuit, with the requirement that the out¬ 
put current lias to be reduced to half of the 
previous value in order not to overload and 
damage the transformer. However, most vi¬ 
brator transformers are rated for CCS (con¬ 
tinuous commercial service) and are tolerant 
of overloading for periods of over 10 minutes 
and do not get appreciably warmer than when 
operated in the lower-output, center-tap circuit 
over the same period. 

The modified circuit is shown in Fig. 2, and 
the results have been most gratifying. Typical 
voltage/ current combinations achieved are 



^7 

Fig ] Original 300 volt, 100 ma vibrator power 
supply circuit. 


given in Table I. The silicon rectifiers used are 
rated at 400 PIY at 750 ma, and by careful 
shopping can often be obtained lor as little as 
50c* each. 

My modification included the use of a choke 
input filter rather than the original capacitor 
input filter. Grammar 1 observed that for the 
same dc load current the secondary power loss 
was between 2 and 2.5 times as great with a 
capacitor-input filter than the loss with, the 
choke-input filter. Thus, approximately 50% 
more current can be taken from the trans¬ 
former with choke input than with capacitor 
input, for the same secondary heating. The 
problem with choke input is that the output 
voltage is much lower than with capacitor in¬ 
put, a drawback that is more than compensated 
for with the illustrated bridge-rectifier, choke- 
input system. 

You have probably by now observed, from 
the figures and table, that there is another 
advantage to our modified circuit. The trans¬ 
former secondary center tap now provides a 
low-voltage source, suitable for operating 
speech amplifier stages and rf oscillator and 
driver stages. 

Another advantage you may not have no¬ 
ticed is that it is no longer necessary for the 

1 Gramm er, “Mure Effective Utilization of the Small 
Power Transformer,” QST, November, 1952, p, 18. 



CR l-Cfi 6 +QO PlV. 750*r<* 

Lt-Irroa fell* ar equivaivnf HQme €>Q 0 * 4 *'» 


Fig. 2 Vibrator power supply modified for bridge 
rectifier operation, using silicon diodes. All com¬ 
ponents for which values ore not indicated are 
same as original circuit. 
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Get Rich! Get Smart! Get Gear! 

Want to buy, find out or sell? Caveat Emptor? will do it for you. 73's want ads arc cheapest at only $2 
for 25 words non-commercial, and you know they're the most effective since 73 is read by the active, 
money-spending hams. 

And for businesses, only $5 for 25 words—not $8.75 os in Brand X. Yearly rate is $50 in advance for 25 
words per month. For either type of ads, you can prorate to the nearest $1 (minimum $1) if you don't 
have exactly 25 words. We aren't nasty about counting the words. 

A few hints: Type copy. We aren't responsible for errors caused by illegibility. Don't abbreviate; you pay 
for words, not space. Include your full name and address as well as call; not all hams hove a Callbook. 
Since we capitalize and bold face the first few words, make them important and attract attention. 
! Don't put "For Sale" in the ad; everyone knows that's what it's for if it doesn't say otherwise. 
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Table I 
1 ,ow B+- Tap 

Will 50,000 ohm bleeders 
on low B+ tap and on 360 
high B+| no other load 


Examples of voltage/ 215 v @ 

current combinations 25 ma 

200 v @ 
55 ma 
175 v @ 
35 ma 
185 v @ 
70 ma 


High B h 
695 


425 v @ 

90 ma 
410 v @ 

85 ma 

350 v @ (See 
145 ma Note 1) 
400 v @ 

90 ma 


Note 1: At this condition, representing highest total power 
output of any conditions shown, total battery drain (at 
12.6 volts) is 6.5 amperes. Efficiency approximately 70%. 


vibrator supply to run continuously. The sili¬ 
con rectifiers allow the supply to be keyed on 
and off with the push-to-talk circuit of the 
transmitter, and battery drain is kept to an 
absolute minimum. (My mobile converter uses 
tubes of the “hybrid” type, designed for 12.6 
volt filament, screen grid and plate operation, 
and the total drain of the converter is only 400 
ma!) 

1 rom Table I it can be seen that it is pos¬ 
sible to draw as high as 50 watts from the 
high-voltage tap 200 volts at up to 35 ma— 
a big improvement over the less-than-30 watts 
total pow er available with the former tube rec¬ 
tifier, center-tap circuit. 

. . . W6TKA 


NEW ARRIVALS 

Hard to find tidies & fillers for Motorola 2 meter FM 


7C7 

7H7 

PERMAKAY 

No. 

K9241 

TU-145 

K8436 

Choke 


BRAND NEW, choice, mix nr match 

wide iisiiHl filters, convert rui now baud 
FM to Wide Band. 


69'* ea. 
3/J1.95 


Frequency 
455 KC 2UKC 
155 KC 20KC 
455 KC 15KC 


Bond width 
40 KC 
40 KC 
30 KC 


SW-146 


price 

choice 

$1.75 ea. 

79^ ea. 

3/$2.25 

$2.50 


BEAM 

FILTER 


$1.75 


10 hry. 50 mn t in 3 hiy 100 ma. 

3U0 ohm. Saddle mount, double half 
shell shielded. Wire leads, 2 W f 
mounting center. NEW. otic pound. 

2 section, 6 position, continuously 
shorting, heavy duty, ceramic, RE switch. 

Easily handle a. KW. ^4 x 4" shaft. 

3 Va" d t 5%" plus shaft. Easily made 
non-shorting. 2 LBS 

Pre-IIAMFEST Season sale of best sel¬ 
lers. Prices good to Mar. 31, 1905 
only. 

"POOR MAN'S Q-5erT lias 2 phone 
jacks; one cable with PL-55; 3 pa~ 

sit ion switch-"RANGE" passes 1020 

cycle only; "PHONE" rejects 1020 cycle; 

"BOTH" no alter action. BRAND new 
3 LBS 

5 gang. 402 mmf/sec- total 2010 
irnnf. W1U loud output side of Pi-Net, 
munrucc d IdO meter, m Inductance handle up to 
CUNDkft^EK 4 KW ^ x y shaft. Tate-outs 

5.3 to 7 MC command transmitter, for 
SSB, or convert to 40 meter. Very 
excel, used, with all tubes, and in¬ 
ternal parts, 12 LBS, 

BRAND NEW, N, U, JAN cartoned. Can 
be cmiverted ns per P & FT instructions. 

5 LBS. 

AIL orders, except in emergency or I'm at a hamfest* shipped 
same day received. For free “GOODIE" sheet, send self ad- 
dress'd stamped envelope—-PLEASE, PLEASE—indude suffi¬ 
cient for postage k insurance. Any excess returned with order. 

B C Electronics 

Telephone 112 CAIumet 5-2235 
2333 S. Michigan Ave. Chicago, Illinois 60616 


PI-NET 


$1.80 


T-21 

1625 

TUBES 


$ 6.00 

10 /$ 2.00 
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Denys Fredrickson W0BMW 
3923 East Funston 
Wichita, Kansas 


Use Your GDO and Z-Meter 


The GDO is one of the most versatile pieces 
ol test equipment available. Yet there are 
many hams who don’t know how or when to 
use one. The writer will try to describe and 
explain some of its various functions. 

The GDO is basically a variable high fre¬ 
quency oscillator with a frequency range of 
approximately 550 kc to 250 Me. It may a No 
be used as a diode detector or wave meter. 
The GDO gets its name from the fact that a 
meter measures the grid current and when 
the oscillator circuit is coupled to a resonant 
circuit a reduction in grid current is obtained. 
This is called the grid dip. However, when it 
is used as a wavemeter and coupled to an rf 
source, an increase in current is obtained at 
resonance. 

The GDO and impedance meter can he 
used to accomplish the following: 

1. Determine the resonant frequency of 
tuned circuits, including antennas. 

2. Determine the impedance of circuits, re¬ 
ceiver inputs and antennas. 

3. Determine the length of half-wavelength 
or quarter-wavelength transmission or tuning 
stub lines. 

4. Determine the “Q” of a circuit or com¬ 
ponent with the aid of a Vi VM. 

5. Determine the resonant frequency of 
individual coils, capacitors or crystals that are 
within the range of the GDO. 

6. Determine the rf frequency of ener¬ 
gized circuits. 

7. Monitor a radiated rf signal with the 
aid of headphones. 


8. Neutralize rf stages, 

9. Locate parasitic oscillations. 

10. I'o align receivers and television sets. 

11. Determine where BCI and TYl is enter¬ 
ing the radio or television receivers. 

12. Determine unknown inductance. 

13. Determine unknown capacitance. 

Now if you will step into the lah we will 
try to demonstrate how these instruments can 
be put through their paces. Let’s begin with 
the simple functions and then gradually creep 
up to those which are more complex so they 
don’t scare us before we get started. 

Aii oscillator-detector 

Simply plug in a pair of headphones (if 
GDO has facilities for them) and “zero-beat” 
with the radiating signal. This then will be 
the frequency of the radiating signal. 

Crystal frequencies 

Connect a one turn loop of wire across the 
crystal and couple the GDO close enough to 
get a dip of the meter when resonance is ob¬ 
tained. It is always wise to check lower fre¬ 
quencies to be sure it is the fundamental fre¬ 
quency that is being indicated. 

Frequency determi n a ti on 

Generally the GDO has a switch which is 
used to remove the plate voltage from the 
tube. The tube will then serve the function 
of a diode and the meter as a diode load. 
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When a peak deflection ol the meter is ob¬ 
tained. this will indicate the frequency of the 
radiating signal. 

Resonance of an RF choke 

When an rt choke is used as a parallel or 
shunt led circuit, it must lie free of self reso¬ 
nance over the operating frequency range of 
that circuit or it may burn up. The popular 
pi tank circuit is an example. Place a short 
circuit across the choke and then determine 
its self resonant frequency by coupling the 
GDO close enough to indicate a dip on the 
meter when the resonant frequency is ob¬ 
tained. 

Neutralization 

Apply plate power to the exciter stages and 
filament power onlv to the stage being neu¬ 
tralized. Use GDO as a wavemeter and con- 
pie close to the tank coil in the stage being 
neutralized. Vary the frequency of the GDO 
until maximum reading is* obtained and then 
adjust the neutralization for minimum < > I k ) 
meter reading. The circuit being neutralized 
may have to be retimed and tlie above pro¬ 
cedure repeated with a closer coupling of the 
GDO to the Tank coil. 

IF alignment 

Tune the GDO to the desired frequency 
and couple it close to the if coil to be aligned. 
Adjust the if coil until a dip is observed on 
the meter. The if coil will then be tuned to 
the desired frequency. 

Inductance and capacitance checking 

To determine the value of an unknown ca¬ 
pacitor, connect it across a known inductance 
and use the GDO to find the resonant fre¬ 
quence ol the circuit. W ilh these known 
values a reactance chart will give the value 
of the capacitor. Some GDOs supply a chart 
which corresponds to the t ails supplied with 
the GDO as the known inductances. To deter¬ 
mine the value of an unknown inductance, 
connect a known capacitance across the coil 
and use the GDO to find the resonant fre¬ 
quency. Again, the reactance chart may be 
used or the following formula (which may be 
used for either inductance or capacitance) for 
resonant circuits: 

T _ 1 . r . __ 1 

L 39.48 (f 2 ) C 39.48 (f 2 ) L 


Where f = cycles per second 

L = inductance in henries 
C = capacitance in farads 
Tile inductance ol an air core coil can be es¬ 
timated bv the following formula; 

L= (rN ? 3 

9r 10w 

Where I. = inductance in microhenries 
N — number of turns 
r = radius of coil in inches 
w = length of coil in inches 

Q measurements 

Connect a condenser across the coil so the 
tank circuit resonates at the desired fre¬ 
quent). Connect a VT\M across the tuned 
circuit and tune the GDO until maximum 
reading is obtained on the VTVM. The GDO 
coupling may be changed until a convenient 
value is obtained on the \ T TVM and then it 
must not be moved during the remainder of 
the test. Note the resonant frequency f t . then 
detune the GDO to a lower frequency until 
the \TVM reads 70.7 percent of its original 
or peak value and call this frequency R. Now 
detune the GDO to a higher frequency until 
the VTVM again reads 70.7 percent of its 
original or peak v alue and call this frequency 
f 2 . The Q is then calculated by using the fol¬ 
lowing formula; 

f 

Q = f- 

Where f c — is the center of resonant frequency 
f ;[ = the difference between f, and L 

Parasitic oscillations 

By using a pair of headphones with the 
GDO, the parasitic oscillation frequency may¬ 
be determined. Turn the power off ot the 
stage being checked and then use C.DO to 
find the circuit which resonates at the para¬ 
sitic frequency by moving the GDO slowly 
around the wiring. When a “dip is observed, 
moisten the finger and touch an ungrounded 
point of the circuit. If a change in the dip is 
observed, it indicates that it is the portion ol 
the circuit that would be a likely suspect. 

BCI and TVI locator 

Most of the BCI and TAT problems can 
onlv be resolved at the receiver, either by in¬ 
stallation of filters, resistors or condensers or 
a combination of all three. The problem is- 
where is the it entering the receiver? Use the 
GDO timed to the frequency which produces 
the greatest amount of interference. Probe 
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around with the GDO until the most sensitive 
spot is located, which is indicated by watch¬ 
ing or listening to the receiver interference. 
After die point of entry is determined then 
the appropriate corrective action can be ac¬ 
complished. 

Antenna measurements 

Space does not permit to discuss all types 
of antennas and adjustments so only a few 
will lie mentioned to give some idea on the 
use of the instruments. At this point it should 
be mentioned that inductive type coupling 
should be used between the GDO and antenna 
when checking near the current maximum 
point and capacitive coupling when checking 
near the voltage-maximum point. 

The beam antenna has gained tremendous 
popularity in recent years plus many head¬ 
aches for those striving to obtain the maxi¬ 
mum effectiveness. Most of the headaches can 
virtually he eliminated by using the GDO 
and Impedance meter (Z-meter). Let’s take 
a look at a 3 element yagi and see what has 
to be clone to obtain a good adjustment. The 
element lengths must be physically adjusted 
or electrically loaded to obtain resonance at 
the desired frequencies and the feed point 
impedance must match the impedance of the 
transmission line. These two points are not 
the only considerations for beam adjustment 
but they are llie most important factors. The 
GDO Can be inductively coupled to each ele¬ 
ment and the elements adjusted until each 
one is resonant at the desired frequencies. It 
is best to make the measurements while the 
antenna is in operating position. This is very 
difficult to do in mam cases but lei’s assume 

v 

you can. After the elements have been ad¬ 
justed. the feed point must be adjusted to 
match the line. The Z-meter and GDO will 
be used to accomplish this adjustment. The 
Z-meter is basically a resistance type bridge 
with a calibrated potentiometer as one of the 
bridge arms. Connect the Z-meter directly to 
the antenna feed point. Couple the GDO to 
the Z-meter inductively thru a couple loops 
of wire connected to the other terminals of 
the Z-meter. Tune the GDO to the resonant 
frequency of the beam and adjust the Z-meter 
to the dip or null. If the impedance indicated 
by the Z-meter is not the same as the trans¬ 
mission line then readjust l he matching net¬ 
work and redip the Z-meter until the imped¬ 
ances are equal. 

Now—if you can t adjust the antenna in t he 
operational position you still can determine 
the resonant frequency and the impedance by 
standing on the good old Terra-) irrna. The 


procedure is a little more involved but effec¬ 
tive. First—we must have a means of elec¬ 
trically connecting the instruments to the an¬ 
tenna. This is best accomplished by a trans¬ 
mission line a hall-wave or a multiple of a 
half-wave in length. Determine the height of 
the antenna above ground and calculate how 
many half-wave lengths of line will be re¬ 
quired by using the following formula for a 
half-wave length of line: 

T _ (492) ( K) 

f 

Where L — feet 

f — megacycles 
K — propagation constant 
(RG/8 is .66) 

lliis is an approximate length so be sure and 
cut it extra long because now we will find the 
exact physical length. Why an exact physical 
length? A halfwave length of transmission line 
will reflect the resistance placed across the 
output at the input end of the line, i.e. if a 
50 ohm noil-reactive resistor is placed across 
one end of a half wave or multiple length 
thereof, the GDO and Z-meter will indicate 
50 ohms at the other end of the line. Cut the 
line somewhat longer than calculated above, 
short one end and connect the Z-meter to the 
other end o! the line. NOTE: Keep twin lead 
off the ground and away from metal objects. 
Set the Z-meter to zero impedance and couple 
the GDO inductively to the Z-meter. Adjust 
GDO frequency until the fundamental Ire- 
quenev causes the Z-meter to dip or indicate 
a null. The frequency indicated should he 
lower than the desired frequency. Simply cut 
a few inches of cable off, short the end again 
and readjust the GDO. Repeat this procedure 
until the desired frequency (which should be 
the same as the resonant frequency of the 
antenna) is obtained. You will then have an 
electrically halfwave length of line or a multi¬ 
ple thereof. 

Coax or twin-lead mav be used for the half- 

m 

wave length line when checking the imped¬ 
ance of the antenna. Connect the line to the 
antenna, hoist the antenna up to its operating 
position and adjust both the Z-meter and < DO 
for the null indication. If the antenna is not 
resonant at the desired frequency, the driven 
element should he readjusted a measured 
amount and then note the frequency change. 
I’liis will give you an idea how ranch the 
resonant frequency changes with a corres¬ 
ponding element change. Now adjust the 
nlatching network to the desired impedance. 
Tiffs will be accomplished when the Z-meter 
dips at the desired impedance with the GDO 
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set at the resonant frequency of the Antenna. 

What would vou do if vour 100 foot coax 

* . 

cable developed a short someplace along the 
line? Replacing the whole line would be too 
expensive. Simply connect the Z-meter to one 
end of the line, adjust the Z-meter lor zero 
impedance and then adjust the GDO for low¬ 
est frequency which will produce a null on 
the Z-meter. Use this frequency in the for¬ 
mula given for a halfwave length line and 
carefully calculate the length which will be 
the distance from the input end to the short. 

A quarter wave length tuning stub can also 
be determined by using the procedures just 
outlined for the halfwave length line except 
a quarter wave line reflects a short at the in¬ 
put when the output end is electrically open. 
Now that we have mentioned the quarter 
wave length line, some may be wondering 
just what useful purpose does it serve. The 
quarter wave tuning stub (as it is sometimes 
called) may be used for antenna matching, 
TVI elimination or matching two units which 
have different impedances. The quarter wave 
matching stub can be used as a matching de¬ 
vice on antennas which is explained in most 
antenna handbooks, tt may also be used to 
eliminate an interfering frequency from en¬ 
tering the TV. This is accomplished by con¬ 
necting a quarter wave stub to the TV an¬ 
tenna terminals which is a quarter wave in 
length at the interfering frequency. 

Another use for the quarter wavelength 
matching stub is to permit maximum signal 
transfer between the source and a load which 
have different impedances. 11 the signal source 
impedance was 100 ohms and the load imped¬ 
ance was 52 ohms, a 72 ohm quarter wave¬ 
length of line would give a good impedance 
match. Mold it just a minute, how in the 
world did we come up with that 72 ohm busi¬ 
ness? Simple—another formula will give us this 
information. 

z () = V Za 

where Z 0 — Impedance of quarterwave match¬ 
ing stub 

Z v = Impedance of the source 

Z„ = Impedance of the load 

Very little has been said concerning the 
various methods of (IDO coupling. Actually— 
only two types of coupling are used; inductive 
and capacitive. Capacitive type coupling may 
be used on shielded coax cable, the ends of 
antenna elements and generally where the 
voltage maximum exists. To obtain the great¬ 
est accuracy, the COO should be loosely cou¬ 
pled. Parallel coupling io inductors can be 
used to obtain maximum coupling. 

. . . W0BMW 
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The Hammarfund HQ-180A • * . designed to 

meet the needs of the amateur and SWL for ct 
modern GENERAL COVERAGE communication i 
receiver. Continuous tuning from 540 kc to 30 me 
combines with complete amateur bandspread, 
80 thru TO meters, A linear product detector, 
vernier passband tuning, and a sharp slot filter 
ensure perfect SSB reception under all opera* 
ting conditions. 

HQ-180A $449.00 

HQ-180AC with 24 hour clock-timer $459,00 


"Usetl Equipment Special" 

HAMMARLUND HQ-HOC $104.95 

HAMMARLUND HQ-160 159.95 

WRITE FOR LATEST COMPLETE LIST 




RADIO 


P O. BOX 312 


FONE 

603-225-3358 


CONCORD, N. H 


FOR THE AMATEUR 

TWOER LINEAR AMPLIFIER 

25 WATTS MODULATED OUTPUT 

Thin chassis-enclosure fits under Twoer, Just plug 
it in. Takes one watt modulated rf output from 
Twoer, drives super VHP Compactroo to up to 75 
watts input. At least 25 watts modulated output 
guaranteed. 66% efficiency on voice modulation. 
Modulation reports: "Excellent/' "Recognized Twoer 
modulation immediately." LIN-AMP 1, wired and 
tested by K1CLL, $49.50. Use any power supply you 
have, 12 vac, up to 500 vdc, or order power supply 
LIN-AMP PS1, $34.50, 

ABSORPTION UHF WAVEMETERS 

Hand calibrated from crystal! oscillators by K1CLL, 
Now you can find the 432 and 1296 me bands. 
Know the frequency of your doublers, triplers and 
oscillators. Don't guess! 

VHF-2 140 to 355 me 

UHF*1 350 to 675 me $9.75 each 

UHF-2 600 to 1100 me All four for $35 

UHF-3 950 to 1400 me 

Hoisington Research Company 

Far Over Farm, Phone 603-924-3030 
Peterborough, N, H. 03458 


The Design of VHP Tank Circuits 

Interested in construction and VHF? This 8Vs x 11 booklet 
will give you ct 11 the information you need to design and 
build perfect tanks the first time around. It contains 9 
beautiful full page graphs to give you all the answers. You 
won't find this Tn any American radio handbook. $1 

73 Magazine Peterborough, N.H* 03458 
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Charles Landah 1 W5S0T 
121 Barranca Road 
Los Alamos, New Mexico 


The Care of Storage Batteries 


Lead-acid storage batteries will deteriorate 
rapidly unless given proper care. When it is 
remembered that mil ions of people in auto¬ 
mobiles call upon the "box full of pickled am¬ 
peres” to start them rolling each day, it be¬ 
comes easier to realize how much mechanized 
America depends upon the battery. It is a 
silent servant that is often taken for granted 
until a car won t start, a mobile radio system 
fails to respond to the press of a button, or a 
hole appears in your clothing due to a splash 
of electrolyte. 

w 

Many standard quality batteries can be 
made to perform at peak capacity for unu¬ 
sually long periods; sometimes as much as a 
year beyond their guarantee, provided some 
thought is given to their care and upkeep. 
In the fully charged lead-acid storage cell, the 
active material in the positive plate is usually 
lead peroxide, and in the negative plate is 
found pure sponge lead. All of the acid is in 
the electrolyte which is a dilute solution of 
sulphuric acid. A direct indication of full 
charge is that the specific gravity is at its 
maximum. A hydrometer reading will lie be¬ 
tween 1.210 and 1.275, depending upon the 
type of sendee for which the battery was de¬ 
signed. For example: 

1.210 Emergency lamps 
1.245 Standby light duty service 
1.260 Automobiles 

1.275 Heavy duty such as electric fork lifts 
As a batten- discharges, both the positive 
and negative plates are gradually converted 
to lead sulphate. The charging process re-con¬ 
verts the plate materia] hack to the lead and 
lead peroxide, and returns the acid to the 
electrolyte. The charging process usually pro¬ 
duces a “gassing effect” in the cells. As full 
charge is approached, the tells cannot absorb 
all of the electrical energy and the excess en¬ 
ergy acts to break up the water of the electro¬ 
lyte into hydrogen and oxygen. This then is 
the primary reason for the need to add water 
to batteries which are in sendee. As a matter 
of interest, you may have noticed on automo¬ 
biles having ammeters, that the “voltage regu¬ 
lator tends to automatically take care of re¬ 
ducing the charge as the battery builds up 
after a particularly hard start, or, if some other 
drain lias occurred while the generator was 
not operating. 


In order to extend the life of your battery 
you should keep the outside of the ease clean. 
If electrolyte or water has spilled onto the 
top, wiping with a cloth is not adequate. Use 
a solution of common baking soda and water 
(4 tablespoons to a quart) to flush the top of 
the case. A foaming action will be noted as the 
soda neutralizes the acid. When the foaming 
stops, wash the residue off the surface with 
clean fresh water and allow' the top to dry. 
Be extra careful not to get the soda solution 
inside the cells. A convincing experiment 
which demonstrates llie need for a clean dry 
batter} top can be made with a volt-ohm - 
ineter. Using (lie volts scale in the lower 
range, say 10 or 12 volts, put one lead on a 
terminal of the battery and probe with the 
other test lead in the mastic of the top. If the 
surface is damp am! dirty, a reading of sev¬ 
eral volts will be noted. A moment of reflec¬ 
tion will lead you to the realization that here 
is a "thief at work. A small electrical dis¬ 
charge path through the surface dirt is con¬ 
tinuously draining the charge out of the bat¬ 
tery. 

Water should be added to the cells as they 
need it. Try to maintain the level of the elec- 

w 

trulyte above the plates. Use distilled water 
whenever possible. The tap water in most 
cities and towns contain among other tilings 
iron and minerals. These impurities can act to 
harm the battery and shorten the life bv ere- 
atiug internal losses. Distilled water can usu- 
ally be bought at drug stores and hospitals 
and sometimes in super markets. A source of 
reasonably pure water is the “frost” on the 
cooling coils of refrigerators. 

Batteries on standby or light duty service 
should be cycled when specific gravity drops 
to 1.180 and at 30 day intervals regardless ol 
specific gravity readings. 

Some of the meanings of the words used by 
technicians in the care of batteries are as fol¬ 
lows: 

Cycled, cycling . cycle charge: refers to 
complete discharge, followed by complete re¬ 
charge . . . (start at 20 amps per 100 ampere- 
hours of capacity, continue until the electro¬ 
lyte reaches 110°or is beginning to gas 
rapidly, then drop to finish rate.) 

Equalizing , finishing: An extended finishing 
charge to insure driving off all sulphate from 
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plates and equalizing the specific gravity 
readings between cells, 4 to 8 amperes per 
100 AH of battery capacity for several hours. 
Initial charge: A forming charge of long, low 
rate; used when placing new batteries into 
service. 

/ tickle, constant current: A continuous long 
low rate used to keep a battery in charged 
condition, (example: 100 milliamps/l.00 AH) 
Emergency , hot shot: Used to put maximum 
energy into a battery in the shortest time 
without seriously damaging the battery. The 
emergency charge should be avoided unless 
close supervision is made of the charge so as to 
avoid excessive gassing, or, temperatures 
above HO^F. Another danger flag during an 
emergency charge is a cell voltage greater 
than 2.4 volts while the charging current is 
above the “normal or finish rates. During a 
charge, gassing occurs when the cell voltage 
reaches 2.3 volts per cell and will increase as 
the charging progresses. When a point is 
reached where most of the energy goes into 
gas, tire amount of hydrogen released is about 
one cubic foot per cell for each 60 ampere 
hours input. A 4% concentration of hydrogen 
in the air can be an explosive hazard. Avoid 
the emergency charge. 

Temperature: The preferred operating tem¬ 
perature is about 70 F. Temperatures of 
125'F and more can cause early failure of the 
cells. Low temperatures reduce the capacity 
of a battery to deliver current Winter be¬ 
comes one of the times that batteries require 
careful attention. For example, it is known 
that the electrolyte will freeze at the follow¬ 
ing temperatures and specific gravities: 


Degrees F. 

Approx. Spec 

+20 

1.100 

+10 

1.150 

0 

1+85 

-.10 

1+20 

-20 

1.235 

-40 

1.265 


Dry-charged batteries: These are usually man¬ 
ufactured with the intention of storage foi a 
period before use—say up to two years. The 
process consists of charging and drying the 
plates in a carefully controlled atmosphere 
free of air or oxygen, When placing these 
batteries in service, they should be filled with 
an electrolyte about 10 points weaker than 
the rated full charge specific gravity marked 
on the case. These batteries should receive 


an equalizing charge before use. 

In conclusion, lead-acid batteries do not 
require routine overhaul or solution changes 
during their life except as a result of acciden¬ 
tal damage or spill. . . . W5SOT 



V World’s "BEST BUYS 
in GOV’T. SURPLUS 

Electronic Equipment 


FULL OF TOP QUALITY ITEMS - Transmitters, 
eceivers, Power Supplies, Inverters, Microphones, 
fe rs, Meters, Cable, Keyers, Phones, Antennas, 
)kes, Dynamotors, Blowers, Switches, Test Equip- 
f. Headsets, Amplifiers, Indicators, Handsets, 
t? rters, Control Boxes, etc., etc. SEND 25' (stamps 
i) for CATALOG and receive 5 0 gf CREDIT on 

der, Address Dept. 73 


FAIR RADIO SALES 

P.O. Box 1105 • LIMA, OHIO • 45802 


WE WANT TO BUY 

Surplus Aircraft Radio & Test Equipment 

We will pay cash or trade you [whatever you need) 
for the following items: 

Test Equipt. Signal Generators. 

Measurements Corj>, Models 65-B 
Boorston Radio Co, Models 232A, 235A, 

Hewlett-Packard Co. Models 608D, 612A r 624C 
Military Models. 5G-1A, 5G-2, SG-13, SG-66A, MD-83A, 
TS-5TQA* 

Aircraft Navigation & Communication Equipt. 

ARC-34, ARC-38, ARCN52, ARC-73, ARN-14, ARN-59, 

ARN-73. 

Aircraft Instruments. 

ID-249A, ID-250A, ID-251 A, ID-351 A, ID-387. 

We also want late type Aircraft Radio and Radar equip¬ 
ment manufactured by Collins Radio, Bendix Radio and Air¬ 
craft Radio Corp, 

Write, Wire or Phone if you can supply any of these^ 
Ask for Norm Eichner. 

Norman Electronic Sales 

1413 Howard St, Chicago, 111, 60626 



t\ luruinaie purenase anows us ro offer these tugli 
priced com put or grade transistors at such ridiculously 
low prices* All are mounted on printed circuit boards 
along with assorted components such as resistors, 
capacitors and a host of other surprises. You pay only 
for the transistors, other parts are FREE! 

BUY 100 FOR S4.00 or 1000 FOR $35.00 PREPAID 


special low ppici omly 


A fortunate purchase allows 


... NOW TAKE ADVANTAGE OF THIS SPECIAL PRICE 


SEND YOUR ORDERS TO AL.CD LAWRENCE, MASS. 


IN LOTS ffcj 
OHOOO m Wy 

2 COLOR. 


IN LOTS fll/A 
OF 500 V/2v 
2 COLOR Ar EACH 
MIN.0RD6R50OCAR0S 


CUSTOM CAROS 34 E AC H 



nun mu umi 

Design 


NSW YOU can 

ASIMPLENEW 
WAY TO DESIGN 
Q5L CARDS, YOU 
DESIGN AND WE 
PRINT IN TWO 
COLORS YOUR.OWN 

YoUR OWN distinctive card 

JUST SEND 504 I N 
| COIN FOR THE NEW 

I M0 DUL£*QSL’ design 
U M kitconsisting OF 

P^IITID LETTERS, NUMBERS, 

LiCLrLU u REPORT BOXES, AND 

ILLUSTRATIONS, SEND 
TODAY FOR YOUR UNIQUE KIT, PRINTING 
PRICES AND PRINTED SAMPLES TO.-. 

THE ROLAND COMPANY 

1270 AVE. OF AMERICAS. NEW YORK,N.Y, 10020 


FEBRUARY 1966 






















































OSCAR IV is Up! 

Dear Editor: 


December 21, 19G5 


As I write this information, lime being 12:30, the Titan 
3F' was a success. The Oscar 4 should be in the proper orbit 
and ejected now. The amateur satellite should have been 
turned on by 12 OS PST time. It is expected that it will be 
ejected over Equador. 

The frequencies listed in (he Sentinel were the ones that 
we going to uh% but Ft ill t>r (Oscar headquarters) 

chang'd them in input: 144*1 me—output center firrq.: 
4a 1,972 — + 10kc- beacon freq*: 437,962me* 

The TRW Systems Radio Club back in August, also 
known as the STLEA Radii) Club, was approached by John 
Chambers, Jim Ewing, Skip Freely, W, R* Hillard, and 
others, with the blessings of Bill Orr, as to the possibilities 
of the Club becoming engaged in the Oscar project* We vrere 
asked to bv a back-up for Bill Orr in case they could not 
make their payload on lime for the equatorial orbit launch. 
We talked it over and came to the, conclusion that since we 
have a lot of good junk around and the experience of past 
satellite communication systems under our belts, the Presi¬ 
dent, Mac McGrew, WfiYCZ, said “why not”, Mac left the 
Company for his own Business a little later and William 
McC lellan, W6BJU became president. He also works iri the 
r.f, and communication lab. Hector Nadal, K6RVO, Scc’y. 
and Andy Dolak, W6VHF, Treas, 

The transmitter was built by AI Jensen, WV6DOW, of 
Pacific Semiconductors, a branch of TRW Systems, Output 
of the transmitter is approximately 2.7 watts. The solar cells 
art* capable of producing IS watts of power. The output of 
the transmitter had to be sacrificed to keep it linear for 
wideband operation. The transmitter has the capability of 6,5 
watts, but had to be compatible with four modes: 55R, FM, 
AM and C\V* The checkout of the transmitter was done by 
Herb Gteed, K6ZPX. The receiver is of comparable design to 
any other major satellite, as the boys here at TRW Systems 
have built them before* Ray Eastwood, K6MWR revamped 
E38 me receiver to a 144.1 me receiver with a passband of 
11 kc. The xtals used aboard Oscar 4 are those made by 
International Crystal Co, Jim Ewing, KfiRJM/6, was a 
gnat hc4p with the entire project. He and Al Lee, W6KQT, 
and others helped with the beacon logic and the remote 
control. The remote control is a NASA and FCC requirement, 
The beacon timer interval is 8 minutes, which is subject to 
change with temperature encountered. The 431 me antenna 
was designed by L. A, Cholewski, KtiCRT, and is a co¬ 
in ini dipole. The mounting heightb of the antenna was 
selected for the best radiation pattern. The three 2 meter 
antennas are all hooked up in phase. There is concern among 
many of the boys as to the faraday field polarization in 
space which will be a slow change and a loss of about 3db 


of signal strength* Skip Freely, K6HMS, who did pioneering 
with past Oscars, is putting some gears and other mechanism 
to his 8 ft. dish to compensate for the faraday field. John 
Chambers, W6NCZ, also a pioneer with past Oscars, has 
elevation and a 16 it. dish with a probable 24 db gain. He 
has made up the 3db loss with gain. There was a thin meuv 
foil scroll made by Andy Dolak, W6VHF, on bis teletype 
machine, and it has the names of all the participant , giving 
tlu*m the honor of having their names travelling in space, 

1 he Oscar 4 has the boys stamping out charts for 432 me 
converters. Many are getting their feet wet in the higher 
frequencies. There is much thought being given to the high 
frequency antennas as well, 

Archie Landry, K6MSQ* “mechanical genius 1 \ gave the 
first shot in the arm to the project. He made everything 
look so simple. Jim Williams, W6RTG, worked out problems 
encountered in some of the stages of the game* D« E* Moore, 
not a ham yet, flew to Denver, Colo, to check the mounting 
holes in the frame that housed all four satellites. He was 
impressed by KCA’s sliding rack which their satellite was 
mounted on. He also flew to Florida to mount the solar 
panels and stT the spring type ejection system. The pin 
which holds the spring is sheared off by a squib upon com¬ 
mand. The spring not only tosses the payload out. but starts 
it spinning like a top. Roger Trap, K6SSN. was on the 
antenna project, Harry Gold, WB6AWB, who works with 
solar cells, did a great job on the solar panels* Fie at First 
encountered mad blocks. No one would give him data on the 
cells we were to use. This h where \V. R. Hillard, K60FZ, 
came into play. He is the boy who greased the skids a little. 
He would go right to top management, then a little while 
later people came carrying the specifications to Harry Gold. 
There are many hams at TRW, both management and 
employees* Dr. Ruber Mel tier. Dr. Thiel and others gave 
iheir blessings to the project, as well as the Air Force. John 
Chambers gave technical direction and bundled the political 
end* Ron Pitcher, not a ham, worked the hardest on the 
project* 

There were a few problems along the way: xtal changes, 
trouble with logic, getting three similar banks of solar panels. 
We had a little trouble getting the shaker to get to 14 G's 
random vibration for about 30 seconds. This vibration test 
was witnessed by a representative from Marlin Aircraft, He 
had to be sure ilia! our tel rah edra!-shaped satellite would not 
fly apart and injure their satellite which was adjacent in ours. 
The shipping crate which was V/i in, loo big for the plane 
it was scheduled for for flight, created a hunt for a plane with 
a bigger door. We were told about a month and l /l ago that 
we were “it#1. Bill Orr couldn’t make it. Oh well, we 
made it , * * only io hear that they knocked us into a 
lop-sided orbit 

Andy Dol&k W6VHF 



Most Technically-Perfected, Finest Communication 
Arrays in the World! Precision-Tuned-Matched 
and ‘ Baiun’' fed for "Balanced-Pattern" to assure 
"TOP-MAN-ON-THE-FREQUENCV Results 


- with a MATERIAL DIFFERENCE! 

Use, is one of the most dependable 
testimonials of endorsement* and Telrex 
products are in use in 135 Lands 


You, too — can enjoy World renown TELREX 
performance and value! Send for PLGC tech 
data and pricing Catalog, describing the 
World's most popular communication anten¬ 
nas, rotator-selsyn-indicator systems and ac¬ 
cessories! Expanded data sheets, including 
your favorite band, also available. 


COMMUNICATION SYSTEMS 


LABORATORIES 


SINCE 

1921 


ASBURY PARK, NEW JERSEY 07712, U. S. A. 


“Beamed-Power”AN'ENNA$,“BALUNS” 
I. V. KITS and ROTATOR SYSTEMS! 


no 
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LIBERTY ELECTRONICS WANTS TO BUY FOR CASH 


Electron tubes and 
semiconductors 

Most any type or quantity 
Receiving, transmitting, special 
purpose, magnetrons, klystrons 
We will make you an immediate 
offer in cash. 


Special sale 

HP-20GBR audio 
oscillator $65 


Surplus communication and test equipment 

AN/GRC-3, 4, 5, 6, 7, 8, 10, 19, 26, 27, 46, V RC-12 
AN/PRC-8, 9, 10, 25 

Test equipment with ARM, SG, URM, UPM, USM, and TS prefixes 
Communications: AN/TRC-1, 24, 35, 36 
Receivers: AN/APR-9, 13, 14, R-388A, R-274, R-390A, R-391, etc. 
Indicators: ID-250, 251, 337, 257A, etc. 

Aircraft: AN/ARC-27, 34, 38, 44, 52, 55, 57, 73, 84 
AN/ARN-14, 59, 67, 70 
AN/APS-42, 81 
AN/APN-1, AN/CPN-2A 

Also: Tektronix, Hewlett Packard, Booten, and General Radio 
equipment, etc. 


Liberty Electronics, Inc 


548 Broadway, New York, New York 10012, Phone 212-925-6000 


Power Tubes 


This is only for oldtimers. You youngsters 
who got your ticket in the last ten years know 
all about this, so just quit reading now and 
go on to something more exciting. 

I have said many times that when you get 
a new Handbook, don’t throw the old one 
away. There is information in the old books 
which is not in the new ones—and really good 
stuff, too. For one thing there is no diagram 
of a superregenerative receiver, ft’s mentioned, 
but no construction articles. 

Anyhow, about power tubes. Before WW 3, 
a Taylor T20 was a real good tube that would 
handle about 75 watts with < 00 volts on the 
plate. RCA-809 would take 100 watts but 
needed 1000 volts. Now these were transmit¬ 
ting tubes especially made for transmitters and 
cost a fair price of change, about $5.00 20 
years ago. They were quite large, too; about 
the size of an 866. A J00 watt transmitter took 
up three units the size of a DX-100 and if you 
had a rack to put all this stuff in, then von 
real] y had something to make yon proud. 

Today, look at the size of a 200 watt trans¬ 
mitter, then take a look at the plate voltage. 


The tubes are nothing but receiving type 
tubes as shown in the RCA tube manual. This 
is where the new Handbook lets us down. The 
old books told what and how to run a receiving 
tube iu a transmitter . . . but not so any more. 

A few examples of good receiving type tubes 
that thanks to TV (the beast) gives good tubes 
at half the price of the big tube cost 20 years 
ago should include 6DQ6, 90 watts for $2.08, 
and the 6DQ5, a whopping 315 watts if you 
air coo! and for only $4.20. If you want small 
size, look at a 6CZ5, smaller than your thumb, 
which loafs along at 20 watts with only 350 
plate volts for $2.05. If you want a compact 
but potent rig, take a look at some of the dual 
purpose tubes like the 6CX8. Here are all the 
makings for a crystal oscillator and final for 
160 through 6 at 12 watts for $1.83. 

What fun we could have had with tubes like 
this just running them at their rated value and 
not like we did a pair of the old 45’s with slot¬ 
ted bases and 800 volts on the plates to get 
about 10 watts in the air on a bread board 30" 
long X 12" wide, and the power supply on the 
floor. , . . W8QUR 
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Joseph Gaudet 
61 Adele Avenue 
Haverhill, Mass, 



Crossword 


Across 


Down 


1, Ham 

8, Algeria 
10. The Ticket 
1 1 < Beam material 

12, Volume level (ab.) 

13, Spain 

14, Ho, ha 

1 5. Automatic load control 
17* To make certain 
19. Sorts 

21* The band is- - 

22. Rag chew 

23. Soon 

24. What you should do in o net 
26, New Ham Shire 

28, Belgium 
79. Calcium 

30. Eire 

31. This -— that 

32. Citadel in UA1 

36, Between Canal Zone and Marshall Islands 

37, Known only to a few 


1 , Inventor of electric bulb 

2. Unit of inductance 

3. Type of current 

4. Chemical element 

5. Printers' measure 

6. Put into action 

7. Motive 

8. Temperature scale 

9. Strange 

16. Fasten 

17. Wait! 

18. On tap of 
20. Raps 

22. The guv who stole my rig 

23, Nearby 
25. Nearby 
27. Evils 

33. ARRL appointee 

34. OM 

35. airebil 

Solution on p. 114, 


112 
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NEW YEAR CLEARANCE 


TEST EQUIPMENT 

URM-26B, brand new, Signal Generator * . * ,_$295.00 


URM*25D, Sig* Gen*—used, good condition.325*00 

Measurements Carp., 80R, Sig* Gen. . ,.. 450.00 


rektronix Scopes, 5II-AD $175*00; 513-D. 225*00 

Froq. Meter, Navy LM type, brand new in orig¬ 
inal packing case, with Orig. Cal lb, book . ... 75.00 

Freq* Meter, same as above but used, good Cond. 49*00 

URM-26 Sig. Gen*, used, good condition . .. 175.00 

Scopes, Dumont ~224A- $29,00; ^241—549*00; 

#303 ... ***** _ 95.00 

Scope, Eico #460, D.C* to 10 M.C. for color or 

black & white T.V., etc* . .. 75*00 

Precise, model 300 C, 7 inch scope .. 69*00 

Freq, Meter, TS-175, U, 85-1000 Me* Orig. book 125*00 

Scope, Western Elec., TS-34/AP . . ... 45.00 

Scope, Hickok Oscillograph RFO-5, 3 inch.. 39*00 

VXV.M*, Hewlett-Packard, 400-A .. 45.00 

V.T.V.M*—Ballon tine #300 . *. . .... 39*00 

General Radio P-522-A, 50-100 Me, Sig* Gen. *. 60,00 

Tube Checker, Simpson #1000, plate conductance 65*00 

Tube Checker, Precise #116, for quick test _ 50.00 

General Radio #561-D, Vacuum tube bridge **. 50.00 

Sensitive Research "THATCH" Lab. Std* meter * . 225*00 

Sig. Gem, Eico #315, 75 K*C. to 150 me.. . 39.00 

V.T.V*M. Etco #232, with probe 29.00 

Sig* Gen* model LAD, 2700-2900 MC *,**.*,,. 35*00 

Sig, Gen. Premier, 75 K.C—150 M,C.. 29.00 

Sig, Gen. Etco #322, 150 KC—100 MC. 20*00 

Tube Tester, TV-10 D/U—$150.00; TV-10 B U** 100.00 

TV-3 B/U 75.00 

TRANSMITTERS & RECEIVERS 


Heath, Apache, TX-I, 80 thru 10 Mtr., 150 watt $145.00 

Gonset Comm. Ill, 6 Mtr* 11 5 V* & mobile. 135.00 

Elmac AF-68, Brand new.* , .. 130*00 

Sonar #30, Radio Marine, 35 wait. Brand new . * 165*00 

Hillierafter HT-40, 80-6 Mtr., 75 watt. r 50.00 

Globe-Chief Deluxe, 80-10 Mtr*, 75-90 watt * *. . 25.00 

Globe Chief 90A, 160-10 Mtr*, 75-90 wait * . . . . 25*00 


Lettine #240, 160-10 Mtr*, 40 watt ..* 20.00 

Lettine #246, 40 Mtrs. 61 6 f s.* # . 20.00 

Hallicrafter SX-140 Rec.3.5-54 MC . ..._ 65.00 

Heath HR-20, Rec. 80-10 Mtr., SSB, AM, C.W* . *. 85*00 

PR6NA Receiver 23*3 MC crystal cont. *,- **,. 18*00 

HRO, Military Receiver, with 3 coil sets. 45.00 

Hammariund HQ 129V, .54-31 MC * * . *. 95.00 

RME-4350, dual conversion, t .3-30 M.C* ******* 115.00 

Lafayette Expfor-air.*... * * * , 14.00 

Heath GR-81 Receiver ..*.* 19*00 


NEW PARTS 

Transformer, 230 V* PrL, 3150 V.D.C—500 ma., 

2625 V*D*C.—600 ma* approx. 100 lbs..$ 29.00 

National 4 gang Var. Cond,, Min* 15 mmf* max. 

225 mmf., with P.W, drive & dial, boxed ***** 12.00 


Blower, Rotron, Series 320-AS, 115 V* AC. 8*00 

Dual Choke, 5.03 HY*—-600 ma, 3.48 HY. 600 ma, 5*00 
Auta Transf* 115*120 V. & 208-230 V. iQ Amp. 5.00 
FiL Transf*, 5*63 V. C.T*—14*5 Amp*, 5.35 V* 

CT* 13 Amp* .. . . 6*00 

FiL Trnnsf.—6.4 V-6.6 Amp*, 6,1 V-3*5 Amp. .. 5.00 


Choke, 10 Hy. at It0 ma... *. 1 

Capacitors, 4 Mfd*— JO KV. $7.00; .5 mfd—10 
KV $4 00; 10 Mfd* 600 V $1.50; 8-8-8 mfd* 

500 V. $2.00; 4 4 4 2 1 Mfd, 600 V*, $2,00; 

5-5 Mfd. 500 W-|1.0O 

Transformer 5.1 V— I 5 Amp* -»«<***..*,..*-* 4.00 


MISCELLANEOUS 

Power Supt ty Chassis, .1000 V.CT— 300 ma . * . * S 24*00 


B.C 433—G Radio Compass Receiver, new . ... 19,00 

F,M* Police & Fire Band Receivers! Specify Freq. 

low or high band* 1 1 5V*AC Crystal Cant. . , 35.00 


Teletype 11 tube Receiver, 115 V. AC* . 18.00 

Amplifier chassis, G.E. 6 tube, 25 watt ...... 12.00 

A rc.-l, Transmitter Receiver, 2 Mtr.. 24*00 

Ameco P.S*—3 supply, 600 V 150 ma., 300V 

—100 ma 12 V*—3 Amp. or 6*3 V_—4 Amp. 25.00 

Megger; Assoc. Research 218, Portable 15.00 

Freq* Meter, 906-D, 150-225 M.C, ,.- * - 9.00 

OAP Wavemeter—Osc., 150-230 M.C. ........ 18*00 

TCS Supply for Xmitter & Rec*, 400V.-200 ma., 

200 V*— 100 ma. --* - * . . 9*00 

Sonar CFG, 80-40 Mtr. exciter & VFQ . 15*00 

Heath Transistor type direction finder . * *. 29*00 

Marine Transistor Radio-telephone, Hartman 3059 75*00 

Heath DX-3 5 modified for 6 Mtr. only .****... 24.00 

Power Supply NT-20120, 500 V, DC—280 ma; 

310 V* DC—180 ma., 22 V. Bias, 12V DC; 

13V. AC ...*.... 28,00 

Freq. Meter, BC-638A, 100—*155 me **..*.**. 19.00 

Sig* Gen*, M28. I 5-26 M.C* & 180-235 me *.*. 24,00 

Sig* Gen*, 1-130-A, 100-155 M.C.* 18*00 

Wavemeter—Osc. 1030, 145-235 M*C, .. 18*00 

R C L Scaler, model 3, Mark 13.., * . . 25*00 

Berkeley #1600, counting rate computer. 45*00 

B.C.—652A Receiver, 2-3.5 & 3.5-6 MX* .... 15.00 

TA-12 Xmitter, MO, 80, 40, 20 Mtr., 100 watt 

with 1 15V. AX. Power Supply ***,.* . 65.00 

B.C. 733-D Receiver 108- 110 MX,.. 18*00 

ARC-5 Transmitter for 2 Mtrs. **...,***.**** 14*00 

Freq. Shift Adapter, RCA—CFA—4 5 Dual 
Diversity .. *. *.. 65.00 

TBS Xmliter, 60 80 M C* 100 W f also Receiver, 

Ea. ...... .*.*.. 25.00 

Navy RU Receiver & 3 coil sets . 15.00 

Navy GF type Xmiller St 3 coll sets, less M'tr* * * 15.00 

BX. 620 FM Xmttter-Receiver 20-27.9 Me. .... 19.00 

Tuning Units, TN-1B/APR-1 $10*00; TN-3/ 

P R 1 **4»>*>*4*.*>*4t4ta.4l***f*«4*.|. 15*0 0 

Power Supply RCA 10-D/350I, 500 V*—4 00 ma, 

420 V.’—240 ma., 180 V.—240 ma., 1 80 V*— 

60 ma,, also 12 V., Brand new in crates* 


Approx* 100# * ... 39.00 

Dynamatar, PE-103, 6-12V,, 500 V*—160 ma* *. 8.00 

Modulator, RCA Ml 22565, 345-485 watt . 40,00 

Brush Co#OAl recording amplifier *.,**..*.. 8.00 

Mark 11, B-29 Xmitter ....... . .. .18.00 

Aircraft Torpedo Camera, type 1 .. 13,00 


All merchandise is guaranted to be as represented. 
When ordering give second & third choice if possible 
rn case your original item is sold. 

25% required with COD orders. 

To avoid delay, send sufficient postage — excess will be 
returned. 

FOB Hempstead 


ALGERADI0 ELECTRONICS CO 


It) 
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37 Greenwich St. 
Hempstead, NY 11550 
Phone 516-IV.-9-0808 



























































Telewriter Model * 4 L** frequency shift converter designed 
for two-tone AM or FM with Limiter operation available 
by switch. Solid state ratio corrector compensates for fad* 
ing signals. Permits copying on Mark or Space only. Selec¬ 
tor magnet de loop supply built-in with bias supply and 
octal socket for optional polar relay to key transmitter. 
6W6 keyer tube. Plug-In discriminator for B5Q cycle or 
other shifts. Cathode ray or dual eye indicator* Auto-start 
control system optional. Prices for 19* rack mounting; 
Model t4 L’ with dual eye $199, Model "L" with C. K. tube 
Indicator $279. Cabinet $19.50 

ALLTRONICS — HOWARD CO. 

Box 19, Hilton, Mass. 02101* Tel. 617-742-0048 


GET INSTANT MONEY!! 

We want your surplus, obsolete, or excess 
inventory equipment, components and parti! 
Need ground and air communication equip., 
teletype, all GRC, PRC. ARC, ARM—all test 
equip. What hove you? WE PAY TOP DOL¬ 
LAR! We make deals —now l And we pay 
freight. Tell us what you have—not tomor¬ 
row—today f 

COLUMBIA ELECTRONICS—Dept* 7 

4365 W. Pico fllvd., Los Angeles, CaL 90019 


ALL BAND TRAP ANTENNA! 





Rtdivsee Interfacene* sn 
Nell* an All Makes Short 
Wav* Raaelvert. Makes WtrN 
Wide Reception Stronfer, 
Clearer on All Bandit 


Far ALL Amataur Trans¬ 
mitter!. Guarantied far $00 
Watts AM 1204 SSB Pl- 
Net er Link Dlreet Feed, 
Light, Neat, Weatharpfeef. 


Complete as shown Lola] length 192 ft, with 90 ft, of 72 ohm 
balanced twinline. Hi-impact molded resonant traps. (WL 3 
de. l' x 9* lone) . You Just tuna t* desired band for beamlike 
results. Excellent for ALL weild-wld* short-wave receivers and 
ninnteur tranHinlttera. For NOTICE AND ALL CLASS AMA¬ 
TEURS! NO EXTRA TUNERS OR GADGETS NEEDED I 
Eliminates 5 separate antennai with excellent performance 
guaranteed. Inconspicuous for Fussy Neighborhoods ! NO HAY¬ 
WIRE HOUSE APPEARANCE 1 EASY INSTALLATION I 
Complete Instructions, 

75-40-20-15-19 meter bands. Complete .. Si5.95 

40-30-15-19 meter, 54 ft. (beat for iwl'il Cemplete .... $14.95 

SEND ONLY $3.00 (cash. ck. r me) and pay poitman balance 
COD plus postage on arrival er send full price far poetpatd 
delivery, Complete Installation A technical instructions fur¬ 
nished, Free Information on many ether 160-1 meter antennai. 


WESTERN RADIO 


Available only from: 

* Dept. A7-2 


Kearney, Nebraska 
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advised by my lawyers that 
don* t you ever proofread y 
aref-a bun oh and 

thlt jP^thW TfeSg JfcxSa for 
have no other recourse but 
should be tarred end feath 


Dear Sir: 

In response to the article in the November issue of 73 
“Lovers Lane” by Marianne Latlak, 1 must say that it drew 
many similarities with a few escapades in bamming here at 
VVA0JHH. When my lovely YL saw the article, she sweetly 
told me, “I told you so”. Since then I r ve learned to keep the 
rig at home when I date. 

Tom Holland WA0JHH 
Minneapolis, Minnesota 


Hi Wayne: 

Re QST for August, p. 64, Bill Orr*s letter, “The Multiple 
Untruth/ 1 You have a printing press—would you please chal¬ 
lenge Itsll to slop speaking darkly of “masters in the art of 
fantasy 1 ' and rumbling like an old volcano. ! i he is upset, let 
him name names, name inaccuracies, and with documentation 
correct them. You know, considering his recent cold objectiv¬ 
ity, ( think he means you and K6BX, hi! 

And while you have it open, reread the editorial on p. 9. 
At first I thought John Troster wrote it, but for fun, try 
to picture Arthur Godfrey as he might read it aloud with his 
inimitable inflections. 

Marty Barrack WA2ZKR 


Dear Wayne, 

This business about our working only certain DXers or 
deliberately avoiding or delaying DXers from any of our spots 
is absurd. Chuck and I work absolutely everybody we hear 
in the order we hear them, with one exception* WeVe recently 
gotten pretty fed up with the rude operating tactics and 
poor sportsmanship of a number of DXers and, by way of 
ei hint, we may delay working them until they behave. Un¬ 
fortunately some of the fellows high up on the honor roll 
are the worst offenders. For the record we have now bit 
twelve spots. Four of them never having been active before 
(8F Indonesia, IS9 Spratly Island, HC8E Ebon Atoll, and 
T19C Cormiran Reef), another four quite rare (BY Com¬ 
munist China, ZM7 Tokeleaus, HS Thailand, and XZ Burma), 
and have had about 60,000 contacts during the last three 
months doing this. The only favoritism shown contributors 
is to mail direct cards to the 300 or so DXers who are making 
this possible* 

Don Miller 

Fiji Islands 


Dear Wayne, 

A note about the article on Pi-Networks by WSQUR, He 
states that the big disadvantage to the pi-nets is low efficiency. 
I would like to say that the low efficiency is not due to the 
pi-net, but to the all-band feature usually built into the net¬ 
work. I have been a commercial broadcast engineer for several 
years and have built and designed commercial broadcast sta¬ 
tions. I have yet to see a pi-net or for that matter, a t-net, 
that will not give at least 75% efficiency* Where I work* we 
run 5,000 volts at 1.2 amps to the final amplifier. Giving us 
6 t 00Q watts of input. Of this we get 5,000 watts measured at 
the antenna common point. This is over 80% efficiency* Not 
bad for a pi-net i + d say. Of course the final is class C, but 
even a Class C amplifier can 1 ! give anymore efficiency than 
the coupling network will allow. Trouble with tow efficiency 
pi-networks is the result of “low-efficiency” design, not the 
nature of the network. 

I certainly enjoy the fine work you’re doing Wayne, in 
bringing good articles to the ham public. It’s about time some¬ 
one got the scoop over QST. Thanks again. 

Jan Chad well K7JBS 

Ogden, Utah 
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CV-60/URR (URA-8) FREQ, SHIFT CONV, 

The model everyone is looking for. We have half 
a dozen, made by RCA in new condition. Audio 
type feeds from 600 ohm output of your receiver 

* 150 00 

’—-—■ -t 

Binary to Decimal relay decoder 
plug-in board with socket, 10 
micro miniature relays DPDT 12 
volt operation. $20.00 


Digital! Indicator displays figures 
on translucent window 0 9, Plug¬ 
in bank of 6 volt bulbs on rear, 
each bulb when energized dis¬ 
play one digit on the window. 

$7.50 

SILICON DIODES SPECIAL 


800 PIV 400 ma 
1000 PIV Studs 2 amp 


$3,00/12 30tf each 
$10.00/12 $1.00 each 


Above h a smalt selection of choice surplus from our 
targe 72 page illustrated catalog. Send 20 r production 
& handling cost for catalog . 


COLLINS ARR-15 
RCVR 1.5-18,5 me 

Written up "73 ,f 
June. Tuneable 
with Collins PTO 
and calibrator, 

$45.00 






r-ir ■■■■ 

^ .11 


Synchronous clock motor driving 
a gear train to produce one 
revolution/8 hours with analog 
output by means of a precision 
10K pot. Reset with another built 
in 115 V 60 Cycle motor. May 
be taken apart for the 2 motors, 
one a precision motor driving a 
gear train and the second motor 
60 cycle induction 115 volt. 

Unbelievable $1.50 


ARC-5 Transmitter 7-9 me. Writ¬ 
ten up many many times, but 
try and buy one. Perfect condi¬ 
tion in original gov't renew pack¬ 
ages, each with individual log 
and work sheets. This will no 
doubt be the last of them. 

$23,00 


LM FREQUENCY METER with book $60.00 

CRYSTALONICS FET (Field Effect Transistor) with 
spec sheet. See December 73 for more informa¬ 
tion on FET’s, $1,50. 4/$5 

JOHN MESHNA JR. 

19 Allerton St, Lynn, Mass. 



Dear Wayne, 

I've been reading A.G.W. Cameron's book on Interstellar 
Communication. Very interesting. They have such complete 
proof that interstellar travel is impossible and that radio 
communication is the Only Answer. 

It just happens that I have also recently read a book trans¬ 
lating a scientific work about 500 years ago. I'll quote a 
passage from it: 

To travel instantly from one place to another: 

The genie Ampharoil presides over instant travel to all 
places, and he is the genie who was called by King 
Solomon the King of the Genies of Flying, And he comes 
to you when you know his name, and it's thus— 

A M PH A 
R 0 L A 
MPH A R 
OLAM 

And this is the way in which It is done. Five days after 
the full Moon, five things are to be taken, and they are 
five stones, each from a place where no sun is to be seen. 
Then the magician, taking his hat and his shoes in his 
hands, goes to a place where there are high winds, and 
he calls in a loud voice, so that the genie may hear him. 
And he calls upon him in these names, t4 Ampha t Rola, 
Mphar, Qlaml” as it is written in the square, 
l can't help having a strong feeling that a lot of what weTc 
writing now will look somewhat similar 500 years hence. 

So radio communication is the only possible means of com¬ 
munication? 

Hah I and a magically summoned genie is the only way to 
cross the Atlantic in a single day, too. It is, if you don't 
know any useful amount of physical science. And if you know 
a little physical science f you can 1 'prove" conclusively thai 
interstellar travel is impossible, that UFO's can't exist, and 
that radio is the only possible communication method. 

Wonder what I he speed of thought is? 

Maybe telepathy doesn't depend on electromagnetic phe¬ 
nomena, and isn't, therefore, subject to relativistic limitations. 

John W. Campbell W2ZGU 

Editor 

Analog Magazine 


Power Supply- — Small rig (5Y3) delivers 

4-215 v, 4 6.3 v, —SO v bias .....$ 7.95 


O-l made 2 Vz” round panel meter . , . 3.95 

0-100 made 2V 2 " round panel meter „ . 3.95 

0-2 made 2 T /2" round panel meter * . . 1.95 

0-3 vdc 2 V 2 " round panel meter .... 1.95 

0*5 Arf 2 V 2 " round panel meter , . . , . 3,95 

R4/ARR2 Versatile receiver w/schemattc 6.95 

BC453/R23 Q5'er.. . 12.95 

DM64-12v dynamotor 250v-l5Q ma , . 4,95 

R13/ARC12 108-135 me VHF receiver 29.95 

BC342 receiver .. 75.00 

R105/ARR15 Coll ns receiver . 67.50 

TCS receiver .. 35.00 

TCS transmitter 35,00 

ART 13 transmitter .. . . 49.50 

BC458/T21 transmitter .. 7,50 

Transformer —2260 vet at 500 va . . . 19.95 
Transformer —1060 vet ot 425 mo , . , 7.95 
Transformer —800 vet at 100 ma .... 2.50 


Send for FREE catalog #131 

ARROW SALES-CHICAGO, INC. 

2534 S. Michigan Avenue 
Chicago, Illinois 606)6 
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Knight-Kit VHF FM Receivers 

The new Knight-Kit VIIF FM receivers are 
an ideal, inexpensive way to monitor commu¬ 
nications services for emergencies, business or 
just plain snooping. One covers 30-50 me and 
the other 152-174 me. They come with pre¬ 
wired and aligned front end and are very easy 
to build, as are all Knight-Kits. Squelch is pro¬ 
vided with a front panel adjustment so you 
won’t have to listen to all sorts of ignition 
noise, hiss and other racket. Price is a low 
$39.95 and you can get more information from 
Allied Radio, 100 W. Western Ave., Chicago, 
Illinois 60680. 


Broadband Receiver Protectors 

Why buy protection? Radiation Devices 
Company claims in their brochure RP-1,2 that 
von need it to prevent transmitter leakage 
through inadequate antenna transfer relays 
from damaging costly transistors, mixer diodes, 
and other solid state units in vour receiver 

m 

front end. Two models are offered: the RF-l 
covering from 3 to 54 megacycles with better 
than 70 db isolation and the RP-2 for low 
noise VHF-UHF use with better than 40 dh 
isolation from 50 to 450 megacycles. The RP-1 
also may serve as a V/R switch with transmit¬ 
ters of less than 25 watts output. Neither 
model requires tuning or will generate har¬ 
monies which cause TVL Power for operation 
may be derived from your transimtter or re¬ 
ceiver. Choice of tv'pe N, BHC, UltF or RF 
Phono connectors. RP-1, $10.95; RP-2, $12.95 
postpaid. Box 8450, Baltimore, Maryland 
21234. 


Amperex Varactor Theory and Applications 

A new T Amperex application booklet covers 
theory of veractor multipliers, practical multi¬ 
pliers, filters and a working tripler using the 
8458 twin tetrode and a 1N4885 varactor 
(very similar to WOSEK’s article in March 73) 
to get 22 watts on 450 me at lost cost. Copies 
of the report S-124, S-125 can be obtained by 
writing on compativ letterhead to Amperex, 
HicksviUe, N.Y. 11802. 


Servicing with Dip Meters 

A useful new Sams book is Servicing with 
Dip Meters by fohn Lenk. All hams know' how 
valuable dip meters are, and ibis book tells 
you how to use them for the many measure¬ 
ments they can make: resonance frequencies, 
capacitance, inductance, antenna matching, 
crystal and filters, impedance, Q, wavelength, 
field strength, SWR, etc. The book, catalog 
number DML-1, is available at your distributor 
for $2.95, or from Howard Sams, 4300 W. 
62nd St., Indianapolis, Indiana 46206. 


Harvey Radio Catalog 

Harvey Radio’s fat (over 500 pages) new 
1966 catalog is now available. It covers about 
all the industrial, amateur, consumer and pro¬ 
fessional parts. You can get a copy from Har¬ 
vey at 60 Crosswavs Park West, Woodbury, 

N.Y. 11797. 



Cambion Chokes 


Cambridge Thermionic (Cainbion) has an¬ 
nounced a series of new si fielded chokes that 
provide high impedance in an extremely small 
package. They’re only about .4 inches long 
ami .2 inches in diameter, but come in values 
from .1 |ih to 100 nih. For more informal ion, 
contact W. G, Nowlin, General Sales Man¬ 
ager, Cambridge Thermionic Coip., 445 Con¬ 
cord Avenue, Cambridge, Mass. 
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New B and W TVI Filter 

The new B and W model 427 rf filter will 
virtually eliminate extraneous TVI-eausing 
frequencies from transmitters operating in the 
25-50 ]iic range. It can handle 1000 watts at 
50-75 ohms, and comes with UHF connectors. 
Price is $19.86, shipping prepaid. Barker and 
Williamson, Inc., Bristol, Pa. 


ABC’s of Microwaves 

As our use of the spectrum extends higher 
in frequency, it becomes increasingly impor¬ 
tant for hams to know as much as possible 
about UHF and microwaves, A simple Way to 
do that is with the new ABC’s oi Microwaves 
by Charles Woodruff. This easily understood 
book makes extensive use of the pictorial tech¬ 
niques arid clear language that has marked the 
other books in Sams’ ABC series. AMW-1 has 
144 pages and costs $1.95. It’s available from 
your local wholesaler or from Sams, 4300 W. 
62nd St., Indianapolis, Indiana 46206. 


Inventor’s Idea Book 

Want to invent something that can make 
you rich? The new Inventor’s Idea Book by 
George Lawrence explains the challenge of 
new inventions, stimulates your creativity and 
outlines ]75 specific suggestions for needed 
inventions. It’s 128 pages and the price is 
$1.95 from the publisher, Howard W. Sams 
and Co., Inc., 4300 W. 62nd Street, Indianap¬ 
olis, Indiana or from the better distributors. 


Two-Way Mobile Radio Maintenance 

This practical field servicing book by Jack 
Darr is an up-to-date guide covering modern 
mobile servicing, planning, installation and 
maintenance. The author writes from practical 
experience and the book is well illustrated 
with on-the-job photos. Two-Way Mobile 
Radio Maintenance, TWD-2, 256 pages, $4.95 
from Sams, the publisher or your local elec¬ 
tronic distributor. 



BROAD BAND BALUN d'lflnetppd. 

• Flat in the amateur bands — 0-S.A. 

from 3 to 30 Mcs. • Full legal power # Fully 
weather sealed • Matches coax to antenna or 
balanced line, • Improves efficiency and radia¬ 
tion pattern. 


Two models, 1 to 1 or 4 to 1 impedance ratio 
Size 11/ 4 " OD x 4" long, Wt. 4 az. 

FUGLE LABS 335 Watciuing Ave* t Plainfield, N.J. | 

_ / 



Converters and Preamps for 50 thru 432 Me. 

Write for literature. 

Send for a sample copy of the VHF'er, the 
only magazine for VHP and UHF hams. 
Parks Electronics, Rt. 2, Beaverton, Oregon 


r ^TWO-WAY* ’ 

COMMUNICATION CRYSTALS 

AMERICAN CRYSTAL CO. 

. PO BOX 2366 KANSAS CITY, MO. . 


THE FAMOUS 

No. 19 MARK III 


TANK TRANSMITTER-RECEIVER 



Still the best buy on the surplus market. 


Remarkably tough and sturdy, very versatile in 
use. 

2 to 8 Mcs in 2 bands (A Set) 15 to 25 Watts 
output depending on frequency and type of emis¬ 
sion. CW and Radio Telephone. Also short range 
(B Set) band 230 to 240 Mcs. No. 19 MARK III is 
VFO tuning, easy to convert to crystal operation. 
Sender/Receiver alone complete with tubes and 
complete instruction book, diagram, etc. . . * §29.50. 
Power requirements: 12V at 3A f 265V DC at 120 
MA and 540V DC at 50 MA, 

All accessories available: Junction cables, junction 
boxes, Aerial (Whip or wire) Antenna Tuner, 
Power Supply for 12V DC operation, Headset and 
Microphone Assembly etc. . . Perfect equipment 
for 40 and 80 meters. 

NORTH AMERICAN 
ELECTRONICS Co. 

P.O. Box 878, PLATTSBURGH, N. Y. 12902 
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CUSTOM TRANSFORMER DESIGN 

We specialize in winding custom transformers for hams 
and industry: plat*, power, fl(ament, single and three phase 
types plus swinging and smoothing reactors. All work guar¬ 
anteed for one year. Don't settle for a compromise. Get 
exactly what you need by writing us for a free quotation. 
High quality workmanship—fast delivery. 

PETER W. DAHL CO. 

401 4th $1., S.E, Minneapolis! Minnesota 55414 



Back Issue Bonanza 


Curl up this winter with 20 assorted fascinating back 
issues of 73. They'll keep your mind, imagination and 
soldering iron warm through the cold nights. Our 
choice (but an excellent one, of course} at this low 
price, 20 for $5. 

Cheapskate's Assortment 

Eight fabulous back issues of our choice for a puny 
$ 2 . 

Single Back Copies 

Individual back issues are 50c apiece except all of 
1960j February, March and April 1961, and June and 
November 1962, which are $1, January 1961 and 
December 1962 aren't available. 

Bound Volumes 

1962 and 1963 bound volumes are beautiful and $15. 
We're going to make up more 1964 and some for 
1965, but it'll take a while. 

Binders 

Binders are available through 1960-61, 1962, 1963, 
1964, 1965 and 1966. They're 53 apiece and if you 
order them Nancy will hote you 'cause they're hard 
to wrap, 

73 Magazine Peterborough, N. H. 03458 





— Broadway Entertainment 

New York 

Singles $3.50 to $6 Doubles $5 to $9 
Write, Wire or Phone for Reservations 


PLaza 7 - 6360 
NICHOLAS A. NICHOLAS 

Manager 



2 Blocks From Rockefeller Center 
NEW YORK 36, NEW YORK 



Amperex Heat Sinks 


Here's another clever idea from Amperex. 
It's a heat sink for manufacturers of solid 
state phonographs, etc. The interesting thing 
is that the sink is slightly bowed so that it s 
easy to insert TO- 1 transistors in it, but tight¬ 
ening the sink to a chassis straightens it out 
and clamps the transistors very lit inly for ex¬ 
cellent heat dissipation and low thermal re¬ 
sistance. It could save a lot of time for manu¬ 
facturers since there aren't any separate pieces 
to put together, align, etc. More information 
from Amperex Semiconductors, Slatcrsville, 

R.I. 02876. 

Silver Plated Wire and Tubing 

Radiation Devices Company offers silver 
plated wire and tubing of pure copper for use 
in critical tuned circuits of preamplifiers, con¬ 
verters, and transmitters. The plating is 0.5 
mils thick in accordance with Federal Specifi¬ 
cation QQ-S-365A. Wire is available in #16, 
14. and 12. Tubing is la" outside diameter. 
Price of any size is 40tf per foot. Minimum 
order $2.00 postpaid. Box 8450, Baltimore, 
Maryland 21234. 

Wide Band Amplifier 

Modular, solid state silicon, wide band am¬ 
plifiers for preamplifier and genera! lab use in 
50 ohm coax systems are available from Radia¬ 
tion Devices Company. Frequency response is 
within one decibel from 10 to 25<) me. Spot 
noise figure is 5db at 200 mcs. Gain over the 
one db bandwidth is guaranteed to be 10 db 
minimum. Modules may be cascaded for higher 
gains without instability. Maximum input volt¬ 
age for linear operation is 500 millivolts peak- 
to-peak. Model WB-I i is internally powered 
by two 9 volt transistor batteries and mode! 
WB-1K by an external power source. Connec¬ 
tors: N, BNC, UHF or RF Phono. Price: 
$20.50 each, either mode!, postpaid. Box 8450, 
Baltimore, Maryland 21234. 
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Precision Coaxial Terminations 

Two series of precision coaxial terminations 
are offered by Radiation Devices Company. 
The LP-1 series are capable of dissipating one 
watt and are useful for terminating test pieces, 
noise generalors, directional couplers, and may 
he used as standards in SWR bridges, VSWR 
of LP-1 series terminations is less than 1.05 
from d-c to 1300 megacycles. Connectors: 
Type N male or female. Price: $12.00 each, 
postpaid, i he MP-I series are designed for 
medium power; up to 10 watts continuous in 
50 ohm coax without heatsink and up to 25 
watts with suitable heatsink. VSWR of MP-1 
series terminations is less than 1.10 from d-c 
to 1300 megacycles. Connectors: Type N male 
or female. Price: $22.50 each, postpaid. Write 
for brochures LP-1 and MP-1 for more infor¬ 
mation. Box 8450, Baltimore, Maryland 21234. 



432 me Preamp 

All of you on or planning to go on 420-450 
me will be interested in this inexpensive tran¬ 
sistor preamp. It gives over .17 db gain and 
less than 5 db noise figure. Bandwidth is 
about 4 me. It tunes the whole ham band and 
even up to 1IHF channel 34. Size is 2 x 2 x 2, 
power required is 12 v at 1.5 ma, and the 
preamp comes with BNC connectors. They’ll 
even make them up for other frequencies. 
Price is a low $12.50. Tom O’Hara W60RG, 
10253 East Nadine, Temple City', California 
91780, 


ATV Research Catalog 

Interested in ATV? Isn’t everyone? You 
should get the ATV Research catalog. It con¬ 
tains many interesting goodies: complete kits 
of coils and other hard-to-find parts for IV 
cameras, lenses, mounts, vidicons, shields, ' 
printed circuit boards, etc. For a copy, write 
to ATV Research, P.O, Box 396, So. Sioux 
City, Nebraska. I 


T E L E T Y P 



PULSE GENERATOR 
AND POLAR 
RELAY TEST SET 

I-193C 

Rebuilt by U. S. Gov't 

• Generates perfect 22 millisecond <60 wpm) element pulses for 
adjusting radioteletypewriter transmitter keyers, receiving converters, 
repeaters, etc. for zero bias. 

• Tests static and dynamic performance and permits precise adjust¬ 
ment of any 215 or 255-type polar relay having ten pin or eight 
pin two-row, or octal or nova! bases. 

• No internal power required. Operates from any loop supply, 
rectifier or ‘*B ,T battery, capable of supplying 115 to 130 volts 
DC at 25 ma. 



• Will mount rn standard If inch rack panel if desired, 

• Supplied complete with two 255-type polar relays and power 
input cord sets. 

• Cost government over $600,00. 


Ready to operate 
Satisfaction guaranteed 

F, 0. B. Harrisburg, Pa. 

Crated tor export. Shipping weight; 150 lbs. 
(Ohio lesidents add 3% sales tax) 



TELEMETHODS INTERNATIONAL 

P O. Box 18161 Cleveland, Ohio 44118 


LARGEST SELECTION in United States 
AT LOWEST PRICES—48 hr. delivery 

Thousands of frequencies in 
stock. Types include HC6/U, 
HC18/U, FT-241, FT-243, 

FT-171, etc. 

SEND lOd for catalog with oscillator 
circuits. Ref united on first order, 

24Q0B Crystal Dr., Ft. Myers, Fla. 33901 



GUARANTEED RECONDITIONED 


HAM GEAR 



Phonw; (4151 
oi 2 -s m 


ELECTRONICS 


WRITE NOW 
FOR MONTHLY 
FLYER. 


999 HOWARD AVE-BURLINCAME, CAL 


ELECTRONIC MESSENGER 
FACSIMILE TRANSCRIBERS 

New or (ike new, two speeds. EM180TF (180 rpm) 
and EM360TF (360 rpm). Auto-start, narrow ch. 
S.S. Band. Tronsceives over wires, telephone, radio, 
microwave, etc, B. Bearing Sync. Hyst. motors. 2 
wire circuit. TRANSCEIVER, ELECTRONIC AMP., 
CABLE only $150 FOB OAKLAND. Precision Power 
Supply available if needed. 

Quantity price on lot, hurry! 

GEORGE BELLING ELECTRONICS 

P.O. Box 1647, Oakland, California 94604 
Phone: 415-536-6000 
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(Continued from, page 4) 
big guns would be glad to spare a little time 
on intruder duty with a vigilante net provid¬ 
ing some extra mark or space signals for com¬ 
mercial RTTY stations. These stations must 
fiavp absolutely perfect copy you know, so it 
really wouldn t be difficult to make it profit¬ 
able for them to find a better channel. Darned 
shame il Cuba, Haiti, etc*., gel pushed out of 
our bands . . . right? 

If any amateur or club or net is interested 
in coordinating the Vigilantes I will cooperate 
to the fullest with 73. I suggest that those in¬ 
terested in helping out on such a project get 
together on 3815 kc at 0000Z and get things 
started. 

ITU Report 

The crushing defeat suffered by the U.S. 
at (he Montreux, Switzerland, I.T.U. confer¬ 
ence in November poses even more problems 
for the next conference . . . the one where 
bam radio stands to lose its slurt. What hap¬ 
pened? ’W ell, the French, Soviets, Africans 
and Asians got together and clobbered us. 
The U.S. came out of the conference with not 
one single proposal adopted and with not one 
American national oil the executive roster of 
the governing body of the I.T.U. 

The French have always been extremely 
uncooperative about amateur radio. I heir 
regulations are, I believe, the most strict in 
the entire world and they certainly have one 
of the smallesl bam populations of any mod¬ 
ern country in the world . . . about one ham 
per 20,000 population as compared to one in 
800 in the U.S, France made a determined 
ellort to take away much of 10 meters in 
1959. One wonders w hat France might be 
like today il the government bad encouraged 
amateur radio, thus making it possible for 
them to have a large and growing electronics 
industry built, as it is elsewhere, on a founda¬ 
tion of amateur operators. 

There is little amateur operation in the 
Asian and African countries and thus little rea¬ 
son for these countries to support amateur 
radio. We have an important story to tell these 
countries for amateur radio could be of great 
value to them . . . but 1 wonder if we will get 
that story told in time. The only organization 
in the world that is working on this problem 
is the Institute of Amateur Radio. Frankly, if 
every amateur doesn’t jump immediately to 
support the Institute, I think we will have an 
awful time with our consciences along about 
1970. I think the disaster can be prevented, 
but it is going to be a lot of work and be ex¬ 
pensive. , . . Wayne 


AREA news 

Though lew of you have probably ever 
heard of the Amateur Radio Editors Associa¬ 
tion, it is a “club" made up of the editors of 
ham club bulletins . . . or at least it is sup¬ 
posed to be. AREA was started by W8BA1I 
hack in 1901 with the idea of keeping editors 
informed on current amateur events. Unfor- 
tunatelv it evolved into a month! v bulletin 
devoted to biographies of those that paid their 
$7.50 to join the Association and not much 
else. All told some 200 people, most of them 
hams, paid to have their biographies published. 

Things began to look up for the AREA 
when Bill Welsh WA6VTL, an Edison Award 
winner, was voted President. Bill got together 
with the Directors of the Association and drew 
up a new constitution which would put AREA 
back to sending out news. The new constitu¬ 
tion was sent to the members for ratification. 
Well, W8BAH had to do something fast to 
hold onto his $7.50 biography business so he 
ignored the new and old constitutions and 
sent out word that he was holding an election 
immediately with DL4HU as the only' candi¬ 
date for president. ! wrote DL4HU about this 
and got word from liim that he knew abso¬ 
lutely nothing about it and that he was writi «*g 
to BAH to tell him that he was not available. 

RAH apparently sat down at his typewriter 
and held an election for AREA. 1 got an an¬ 
nouncement from him that he had elected 
himself president, vice president, secretary 
and treasurer. Quite a landslide for him. 

In the meanwhile the members turned in 
one of the largest votes in AREA history over¬ 
whelmingly accepting the new constitution. It 
looks as if the Association is going to con¬ 
tinue on and grow healthily, but without 
W8BAH . . . one of the little dramas that 
are part of amateur radio. 

For information on joining AREA drop a 
line to Bill Welsh, 2300 W. Clark, Burbank, 
California 91506. 


W2NSD/6 

I’ll be out in Los Angeles for the first week 
or so of February and would like to visit as 
many clubs as I can during this period. There 
are many fascinating things going on behind 
the scenes of amateur radio that I can’t possi¬ 
bly write about in 73. In person I can spill the 
beans. Bill Welsh WA6VTL will set up my 
schedule of speaking so program chairmen 
should get in touch with him at 848-9340. 
Skeptics and official ARRL hecklers are most 
welcome. 1 am seldom dull. 
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WORTH OF 

■ TRANSISTORS 

■ RECTIFIERS 
« RESISTORS 

m CONDENSERS 
M DIODES ■ ETC 


PLUS 

CHOOSE 

ANT 

00 

(TEM 

rare 



Add 25r for handling 

BOTH FREE WITH ANY $10 ORDER 


WORLD'S 
MOST POPULAR 


$1 PARTS PAKS 


n 10 TRANSISTOR ELECTROlYTlCS: LOraf to SOOrafJI 
50 COILS A CHOKES, it, rf. niu, (>sc. & more . -$1 
, 35 TWO WATTERS, incl: A.H., 5 % too! .. .$1 

□ 75 HALF WATTERS, »h *1 ittCl: A.B., 5 <7 too! . , $1 

□ 60 Hl-Q RESISTORS, 1 1,2SV, X ■> *5^ value* $1 

□ 10 PHONO PLUG & JACK SETS, tuners, amps . .51 

□ MAGNETIC REED SWITCH, class sealed. $1 

□ 30 "YELLOW" MYLAR CONDENSERS, asstd val $1 
60 CERAMIC CONDENSERS. <U scs, npo's, to .1)5 $1 


40 “TINY'* RESISTORS, 1 / 1 0W, 


s r< 


too! 


SI 


10 TRANSISTOR SOCKETS for imp-npn transistors 51 
40 WORLD'S SMALLEST COND,, to ,05mf . . . . 51 
4 TRANSISTOR TRANSFORMERS, nsst, worth $25 $1 



[ 3 INFRA-RED DETECTORS, with lends.$1 

535 SURPRISE PAK: translators, reel, diodes, etc.$l 

□ 40 PRECISION RESISTORS, 1 a. I, 2W: 1 ?e values $1 
| 40 CORNING “LOW NOISE" resistor*, asst. . .$1 

□ 60 TUBULAR CONDENSERS, to .limf. to iKv. asst $1 
[ i 40 DISC CONDENSERS, 27mmf to ,(H5mf to IKV $1 

□ 60 TUBE SOCKETS, reueptuHes, phi|?s f audio, etc* $1 
I | 30 POWER RESISTORS, B to BOW. to 24 Kohms.JI 

50 MICA CONDENSERS, to * 1 inf, .silvers too! . , $1 
| j 10 VOLUME CONTROLS, to I me*, switch too! .$1 

□ 10 ELECTROLYTICS, to BOOmf, asst K 1 J tubulars}! 
[J 50 RADIO 8 TV KNOBS nssUl. f olors A styles . $1 


INTEGRATED 

FLIP-FLOP 


n 


ACTUAL s ize 

TO 46 


10 watt] 

ZENERS 


n sv 
Lt fiv 

D HV 

C 12V 

C 1A V 

□ 20V 
(TMER p n j y 

$ O30v 

C 45V 
I _ □ GOV 


1.00 

Cock 

□ 70 V 
C «OV 

a 9o v 
n ioov| 
a nov 

C 124V 

□ IfiOV 


.[ 1 Paly Pahs Exclusive 

TRANSISTORS 


Supplied with 
SILICON PLANARS 
Powtr, Audio, RF, 

vntesi#cf 


100 <« >2 


98 


SILICON POWER STUD RECTIFIERS 


AMPS 

25 

PIV 5 

0 PIV 

100 

PIV 

200 

PIV 

3 

IS 

B 

5c 

15c 

7< 

22 c 

B 

12c 
40 < 

□ 

□ 

19c 
65 c 

35 

n 

39 c 

3 50* 

□ 

75 c 

□ 

1J9 

AMPS 400 

PIV 600 PIV 

BOO 

PIV 

1000 

PIV 

3 

"3 

25* 

35c 

□ 

45c 


69 1 

15 


90c 

1.35 

□ 

1,59 


1 79 

35 

□ 

1*90 

2.50 

□ 

2.95 

□ 

3.50 


piv 

SpIc 

PIV 

Scale 

PIV 


Sole 

50 

D 5e 

600 

H! 19c 

1400 

□ 

95c 

100 

7t 

BOO 

1 24c 

1600 


1*10 

200 

1 ] 9< 

T 000 

51c 

1800 


1.35 

400 

□ 13c 

1200 

69 € 

2000 

□ 

1.50 


DCLCO 

HIGH POWER^ 

PNP JOOWatt/I S Amp HIFcwer 
TO36 Case I 2N441, 442, 277, 
276 , DS 50 I up to SO VflltS 


y 66 


TRRNSiTRON 

TESTED SILICON CONTROLLED RECTIFIERS 


□ 7-Amps 


PRV 


Sale 


50 

□ 100 

□ 150 

□ 200 

□ 250 

□ 300 
3 400 

□ 500 

□ 600 


□ 1 6-Amps 


Sale 


50 
□ 100 

□ ISO 

□ 200 

□ 250 
□1300 

□ 400 

□ 500 

□ 600 


□ 25-Amps 


PRV 


Sale 


□ 50 

□ 100 

□ ISO 

□ 200 

□ 250 

□ 300 

□ 400 
IJ 500 

600 


SSSF SEMI-KON-DUCTORS 

□ to PNP SWITCHING TRANSISTORS, no test ,«sst $1 

B 10 NPN SWITCHING TRANSISTORS, no test. asst. 51 
1 £ PNP TRANSISTORS, <'K722,2N:t5.I U7 no lest $1 
15 NPN TRANSISTORS, 2 NSr>. 170, 44(1, no test SI 
[~] 30 TRANSISTORS, i-f.lf,audio osn-ifs.roS no test St 
□ 10 FAMOUS CK723 TRANSISTORS, imp no test }] 
5 2NI07 TRANS* T ft S, by <JK, imp, !>■>]>, audio pak Jl 
2 40W NPN SILICON MESA 2**648 y -2N101S $1 
4 2N21 3 TRANSISTORS, mixcr-imnv, TU22 . . . ,$l 
10 MICRODIODE STABISTORS, t'jinsy, silicon , ■ 51 
3 2N706 500MW, 300MC NPN PLANAR, TO 1 It .$t 
3 2N255 POWER TRANSISTOR EQUALS, T03 casejj 
2—500MC , 2N708 NPN Silk-on jiliinar TO 18 . .$1 
32N711 300MW. 300 MC, PNP MESA. TO! 8 . . $1 


1 -WATT ZENERS 

3For 51 


(IV 
8 V 
I JV 
liiiv 

— i v 


30 v 
ir»v 
oov 

70V 

HOV 


•HIV 
I 1 IIV 

nutv 
[ :: t v 
l 3MV 


□ 


85 WATT 2N424 PLANAR, silicon, TO-BS npn %\ 
6 TRANSITION TKANS'TRS, 2N:Ml.nc» Lcrt.,npn $1 
4 * 4 TEXAS" 20 WATTERS, 12. w/*ink $1 

4 2 N170 TRANSISTORS, by <iK.> mm for jjen l rf $t 
6 TRANSISTOR RADIO SET, iwc-Hs, driver-pp . .$1 
25 GERMANIUM A SILICON DIODES, no test . -SI 
25 TOP HAT RECTIFIERS. sijU'on* 7 5l>ii*:i. no test SI 

3 2-WATT PLANAR TRANS'TRS, 2NB97, lOOmc St 

4 3N3S TRANSISTORS, nim, by Sylvania, T022 -St 

25 '‘epoxy" Silicon rectifiers n< ' Lest ... 51 

4 ZENER REFERENCES, 1N429. G-volt. silicon .51 
2 “TINY 1 ’ 2N1613 2W. UiOMC, TD46 case, njm SI 
65WATT2NT212 PLANAR, drift. I0mc f npn 
4 2N43 OUTPUT TRANSISTORS, by GK, pny% Tor, $1 
4 2N333 NPN SILICON translators, by GE, T05 $1 
10 ?~6Amp RECT’i, -studs silicon, r »U to 400V 
10 3Q-MC TRANSISTORS, silicon. TOIS* no test ST 


750 MIL TOP HAT AND EPOXIES 


CLAIR EX CL505 

jr/ f.pN PHOTO CEU V 

/ .500' dia. x H“ l. J 

L°°| 

□ “EPOXY" —3000 piv 200 ma RECTIFIERS. 
/J “EPOXY" — 6000 Piv 200 ma RECTIFIERS 

1.00 

.2.50 

-f rt ( . FOR OUR "SPRING" BARGAIN CATALOG ON: 

| 1VL (j Semiconductor! C Poly Poles □ Porlj 



OLY 

AKS 


TKIlMS: stmt money 

nriler,, include pontage—avg- wt* 
l it jpnk 1 lb, Riiieu. net 3Q days* 
coojt 2rtp-d 

P O. BOX 942 A 

SO. LYNNFIELD, MASS, 
"PAK'HING” qf the would 
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RECEIVERS. K5JKX.—If you wortl to build a receiver or to 
really understand your receiver, this is the book for you. It 
covers every aspect of receiving in author Kyles usual thorough 
manner. $2.00 


At A 'i’ ll 


w, -a- 


SIMPLIFIED MATH FOR THE HAMSHACK 
—K6LFI. —-Ihis is the simplest and easiest 
to fathom explanation of Ohm's law, 
squares, roots, powers, frequency/meterj, 
logs, slide rules, etc. If our schools ever 
got wind of this amazing method of un¬ 
derstanding basic math our kids would 
hove a lot less trouble. 50f 


CW—W6SFM. —Anyone can learn the code. This book, by an 
expert, lays in a good foundation for Icier high speed CW 

ability* 5Qf 


FREQUENCY MEASURING—W0HKF —Ever want ta set yourself 
up to measure frequency right down to Ihe gnat's eyebrow? 
An expert lets you in on all Ihe secrets. Join Bob high up on 
the list of Frequency Measuring Test winners. $T.OO 


CARE AND FEEDING OF HAM CLUBS— 
K9AMD. —Carole did a thorough research 
job on over a hundred ham clubs to find 
out who! aspects went to moke them suc¬ 
cessful and what seemed to lead lo their 
demise, This bonk tells all and will be in¬ 
valuable to all club officers or anyone in¬ 
terested in forming a successful ham club. 

$1.00 


tie 

care- fee::::: 

• :f s \ 
i HAH CLUB) 

^> * j ■ * 

'A.r 1 f mi . 




do ir v/j f>i dij?:i 


'iUlinid! lluf UIIREtl 


eperatiir public isriice 

-HI 

H lh‘ »'» ' l*tI , 

- f ^j’3i dollar 


ATV ANTHOLOGY. W0KYQ and WA4HWH.—A collection of 
the construction and technical articles from the ATV Experi¬ 
menter. Includes o complete, easy to build vidlcon camera 
and 50 other projects. The only book available about ham TV, 

$3.00 


XIHiX TO 


SU EIPMJS 


REVISED INDEX TO SURPLUS—W4WKM. 

—Th is is a complete list of every article 
ever published on the conversion of sur¬ 
plus equipment. Gives a brief rundown on 
the article and source. Complete to dote. 

$1*50 


TEST EQUIPMENT HANDBOOK. W6VAT.— Every ham needs ta 
have and know how to use test equipment* This book tells you 
how to make valuable ham test gear easily and cheaply. It 
also covers the use of test equipment. 50f 


73 TfCayayitte 

T^ctcn&yuyuy/l. 71,*%. 0345% 



A Price—$2 P*r 25 words for non-com nttrtiaf adt; $5 per 25 
words for business ventures* No display ads or agency dis¬ 
count. Include your check with order. 

At Type copy. Phrase and punctuate exactly as you wish It to 
appear. No all-capital ads. 

At We will be the fudge of suitability of ads. Our responsibil¬ 
ity foe errors extends only to printing a correct ad in a 
later issue* 

A For $1 extra we can maintain a reply box for you. 

A* We cannot check into each advertiser, so Caveat Emptor . . 


TOOOOBES, TRANSMITT ENG-SPECIAL PURPOSE, 
New boxed, guaranteed * * . 6CW4-$1.40, 6146*42.55, 
417A-$3.95, 326-$6*00> 6360«$3,45 . * , Free catalog . * . 
Vanbar dist, Box 444X f Stirling, N.J. 07980, 


PRINTED CIRCUIT materials. Three sample pieces and 
details. One dollar. Betty Lou Nolin, 35 Arbor Drive, 
New Hartford, N.Y. 13413, 


ART’S CJSL’S Samples 10f. Art Bliss, 1829 N, Catalina 
S1;. ( Burbank, California* 


CONVERTERS $10 and up. World's largest selection of 
frequencies. Ham TV vidicon cameras and parts at low 
factory-direct prices. See them all now in our full 
page ad in this Issue, Vanguard Labs, 196-23 Jamaica 
Ave, f Hollis, N.Y. 11423. 


IT'S SUPERCALIFRAGILISTICEXPIALIDOCIOUS! 

Free new catalog of etched circuit boards, radio books 
and information on Kit-of-the Month Club. Leader 
Enterprises, Box 44718-KH, Los Angeles, Calif* 90044. 


WE WILL PAY CASH: Wanted, popular, late model 
unmodified amateur equipment Highest prices paid 
for clean, good operating gear. Write Graham Radio, 
Dept. 10, Reading, Massachusetts, 


CLOSEOUT discontinued full size beam, new %* and 
1" aluminum* Three element 20 meter, $22, Two ele¬ 
ment, $16. Three elements on 15 meters, $16, two ele¬ 
ments, $12. Express collect shipment, Gotham, 1805 
Purdy, Dept. 73, Miami Beach, Fla. 


ARE YOU SINCERE? Are you really looking for the 
best deal on a new or fully guaranteed used unit? Let 
us convince you with a specific quote that will really 
save you money. Graham Radio, Dept 10, Reading. 
Massachusetts* 


GLOBAL WRIST WATCHES, Feature 24 hour world 
time conversion. Free brochure. Mention 73. Nordlund, 
7635 West Irving Park, Chicago, Illinois 60634. 


TUNAVERTERS! Transistor 6-1 tuning calibrated con¬ 
verters for AM-CW-8SB! Half a mobile station $19.95- 
$24,951 Sensitive, selective, tunable BFO! Marine, ama¬ 
teur, SW bands! Herbert Saleh and Co,, Woodsboro, 
Texas, 


122 


73 MAGAZINE 
























































PICTORIAL STUDY in electrical theory and basic 
radio communication for the amateur. Understanding 
through visualization. Free details. Dwight Cross, 
1212A Lynch Street, St. Loub, Mo. 63118. 


TECHNICAL MANUALS. Signal Corp* Some of the 
available manuals R-390 t A, SP-6Q0, BC-610, 1-177, 

TV-7, teletype manuals, test equipment. World's larg¬ 
est list 10(f. Quaker Electronics, Hunlock Creek, Fa. 


QSLS BROWNIE-W3CJI, Highest quality since 1939. 
Samples 10c, with cut catalog 25c. 3111R Lehigh Street, 
Allentown, Pa. 18103. 


POWERFUL NEW 572B’s—2000 hour guarantee—never 
unboxed—$39,50 matched set of 4 postpaid. Need Drake 
DC-3 Len Malone, WA5DAJ Box 1222 Garland, Texas. 


CHANGE CRYSTAL FREQUENCY—even plated type. 
Deluxe Kit includes ammonium bi-fluoride, holders, 
storage and etching vials, complete instructions. Only 
$2.00, Postpaid.—Haxn-Kits, 16 West End Court, Long 
Branch, N.J. 


COUPON BOOK—Special offers from various firms for 
members of electronic Experimenters 1 Club. Dues $2.00 
or write for further particulars. Box 5332-EA, Ingle¬ 
wood, Calif., 90310. 


TAPE RECORDING: Need someone with facilities to 
reproduce prepared 3% ips tapes in limited quantities. 
Good speech quality required. Original tape and sup¬ 
plies furnished. Write IoAR t Springdale, Utah 84767. 


R O REALLY interested in Ham Radio? Send SASE 
for loAR information and help fight Amateur Radio 
Apathy. W7ZC, Springdale, Utah 84767. 


MOTOROLA T-19-23 low band AM base transmitter. 
20 Watts to a 807. Metering, ac power supply, in¬ 
struction book. Also Motorola T-69-20A mobile low 
band transmitter-receiver. 807 final. Best offers. Herb 
Whitney, Peterborough, N.H* 


I IALLCRAFTERS S-36 receiver, 27-143 me. §50. 80 
meter phone transmitter, 10 watt mobile with power 
supply and mike. §30. Phono Trix tape recorder, 
$10.00 CB transceiver, United Science Lab, works fine, 
$15.00. Heathkit signal tracer, $10,00. Paco grid dip 
meter converter to QRP transmitter, worked Detroit, 
$15.00. J. Strolin K1REC, 21 Ellen Street, Norwalk, 
Conn. 


MUST SELL complete mobile rig] SB-33 transceivers, 
mount, mobile power supply, Shure model 401A mike, 
Newtronics MO-2 bumper mast with spring and four 
resonators. Used five months. $325 or best offer. Jim 
Crouse K4SET, Corry Field, Box 15368, Pensacola, 
Fla, 32511, 


HEATHKIT APACHE, mike and PTT. Excellent con¬ 
dition. S110, Also Hy-Gain 2BDP, $5. You pick it up. 
WB2AUB, Call 516-767-8078. 


HEATH SB200 $180, SB300 all accessories $270, SB400 
§295, HDP2I mike S20, Superpro receiver $40, GEFM 
S35, Link $25, Eico VTVM $25. K9JCR, Box 94, Green- 
castle, Indiana. 


ELDICO SSBI00A transmitter bandswitching 53B/- 
AM/CW 100 watts built-in scope monitor, has really 
stable FTO, With manual and blower. Pick-up only, 
$170. Also Webster Bandspanner §7.50. Autronic Keyer 
complete $45. K2CUL Phone 212-689-8957. 


TRANSFERRING TQ DENVER, Colorado April '66. 
Need QTH for XYL and myself. Reply airmail. TSgt 
Ernie Wachter K4UGL DL4AM, Box 171 Det 100, 601st 
TCS. APO NY, NY 09670. 



Transistor single band tunable converters 
for auto and home radios. Smooth 6-1 » 
planetary tuning! Superior sensitivity, se¬ 
lectivity, S/N ration and image rejection! 
Mute terminals! 9 volt battery powered! 

All in stock* Pospairf! GUARANTEED! 



FOR AM-FM $19.95 

Marine 2-3mc; 160m i.8-2mc; 
SWL 9-10mc; 75m 3,8-4mc; 
SW 14-3Smc 


WITH BFO FOR SSB-CW 
$24.95 

160m: 40m; 80m 3.4-4.1mc 
20m; 75m 3.8-4mc; 15m 21- 
22me 

VHF MODELS: AMTM, 1 ,uv and better sensibility! Only $34.50 

CB and 10m 27-29.7mc | Police 30-37me 

6 meters 49.5-50.5mc I Police 37*50 me 

Alt outputs in BC band. Dealers-DistriboJors-Exporters invited. 

HERBERT SALCH & CO. Woodsboro, Texas 


FM EQUIPMENT SCHEMATIC DIGEST 

A comprehensive collection of Motorola schematic di¬ 
agrams covering low band, high band and 450 me equip¬ 
ment manufactured between 1949 and 1954* Crystal 
formulas, alignment instructions and a wealth of technical 
data is included in the 92 pages. Price $3.95 

TWO WAY RADIO ENGINEERS 

1100 Tremont Street, Boston 20, Massachusetts 



WATERMAN POCKETSCOPES—USED 


Model S-11-A D.C. 

Ship, wt, 12# 

Model S-I4-A D.C* 

Ship. wt. 17# 

Model S-I5-A Dual Screen 1-W' * 
Ship, wt. 20- New $195,00 


to 200 kc, 3*—irxsw 

New 5169,75 Our price $49,50 

to 180 KC, 3 rf —12*x6"x7" 

New $282.75 Our price $89*50 


3"—1 2"x6 M x7" 

Our price $74*50 


SERVOSCOPES—MULTIPLE SIGNAL GENERATORS 

These units feature a calibrated phase shifter and 
built-in Electronic Sweep* They produce sinusoidal, 
modulated sinusoidal carrier frequency and square 
wave patterns. Used with Scope, can provide gain and 
phase lead or lag measurements. Thus provides means 
for frequency response analysis for all types of control 
systems test and design, 

Mode! 1100 A — Freq, 0.1 to 20 cps, Accuracy 2%, 
accepts modulated Sine Wave carriers, 50 fo 800 cps* 

Model 1100 B —Freq. 0.15 to 30 cps, Aco, 2% ac¬ 
cepts mod. Sine Wave carriers, 50 to 800 cps. 

Model 1100 C-—Freq. 0,3 to 60 cps, Acc. 2%, ac¬ 
cepts mad. Sine Wave carriers, 50 to 2000 cps. 

New Model 1 1 00 A—$2200.00 Our price—$375.00 

New Model 1100 B— 52200,00 Our price—$375.00 

New Model U 00 C—$2700.00 Our price—S450.00 

Detailed information on Servoscopes upon request. 


ELECTROLYTIC5 

Dual 35 mfd 450V—Metal Can Octal Plug-in, 5/$l .00; 

1 00/$ 17,50. 150 mfd 250V—Octal Plug-in 4/$K00. 

70 mfd 150V—Cardboard, Axial leads dia, x 2** 

7/ $3.00. Multiple—60 mfd 175V, 60 mfd 150V, 20 
mfd 25V; Cardboard 1" dia. x 3* 6.51*00* 

TANTALUMS—WHILE THEY LAST 

1000 mfd, 52V @ 85C, n/ 4 x % x 2Y% Rectangular 

New $50.00 plus Our price $4*50 ea* 

Compression Trimmers, 2-18 mmf, Y 2 **■*/&" 10/51,00 

Handles, Nickel Plated Brass, 6 W centers, 1 -*/&*' hand 
clearance $1.19 value—*40/pair. 

National Velvet Vernier Dials—4"; 5-1 ratio, Pullouts 

$1.75 ea* 

All equipment subject to prior sale. F*0*B. 


GOVERNMENT 
WAREHOUSE, INC. 

264 Shrewsbury Avenue Red Bank, New Jersey 
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shack. Be 

* 

money to be f 


Why slave for that wallpaper? 

| Buy these certificates to dress up your 
* proud of the effort it took to earn the ft 
| able to afford them. 

j The CMC Certificate 

=* 

j The Certificate Haters Certificate is available to any 
= ham with $1 who submits a signed statement that 
he has never been awarded any other certificates 
j and that he will hate any that he happens to get 
t in the future. 

! The WAAS Certificate 

! The Worked Almost All States Certificate is available 

u 

| to hams who have proof of contact with 49 states. 
It lakes almost as much effort to work 49 as 50* 
Why should this work go unrewarded? Send the 49 
OSL’s in statabetical order or a statement signed 
by two responsible radio club officials that they’ve 
seen the 49, along with cr note of the missing state. 
Mode stickers for CW, AM, SSB, RTTY, band stickers, 
and stickers for oil contacts made within one year 
are available for $1 extra for each sticker. 

The DXDC Certificate 

Everyone knows that this matter of ‘‘countries” is 
ridiculous* The DX Decade Certificate requires con¬ 
tacts with ten countries (defined as members of the 
UN; too bad, Switzerland, Communist China, etc.)* 
Same regulations and endorsements as the WAAS 
j Certificate above. There are no stickers for more 
than ten countries. 


Countries for DXDC. 

Members of UN. 

Afghanistan 

Greece 

Norway 

Albania 

Guatemala 

Pakistan 

Algeria 

Guinea 

Panama 

Argentina 

Haiti 

Paraguay 

Australia 

Honduras 

Peru 

Austria 

Hungary 

Philippines 

Belgium 

Iceland 

Poland 

Bolivia 

India 

Portugal 

Brazil 

Indonesia 

Rumania 

Bulgaria 

Iren 

Rwanda 

Burma 

Iran 

Saudi Arabia 

Burundi 

Iceland 

Senega! 

Byelorussian 3.SJL 

Israel 

Sierra Leone 

Cambodia 

Italy 

Somalia 

Cameroon 

Ivor/ Coast 

South Africa 

Canada 

Jamaica 

Spain 

Central African Rap, 

Japan 

Sudan 

Ceylon 

Jordan 

Sweden 

Chad 

Kenya 

Syria 

Chile 

Kuwait 

Tanganyika and 

China 

Laos 

Zanzibar, United 

Colombia 

Lebanon 

Republic of 

Congo (Brazzaville) 

Liberia 

Thailand 

Congo (Leopoldville) 

Libya 

Togo 

Costa Rica 

Luxembourg 

Trinidad and Tobago 

Cuba 

Malagasy Rep. 

Tunisia 

Cyprus 

Malaysia 

Turkey 

Czechoslovakia 

Mall 

Uganda 

Dahomey 

Mauritania 

Ukrainian S.S.R, 

Denmark 

Mexico 

U.S.S.R, 

Dominican Rep. 

Mongolia 

United Arab Republic 

Ecuador 

Morocco 

United Kingdom 

El Salvador 

Nepal 

United States 

Ethiopia 

Netherlands 

Upper Volta 

Finland 

Nevr Zealand 

Uruguay 

France 

Nicaragua 

Venezuela 

Gabon 

Niger 

Yemen 

Ghana 

Nigeria 

Yugoslavia 


i 

! 


i 

i 

I 


! 


The RRCC Certificate 

If you're a Real Rag Chewer, you can keep it going 
for at least six hours. This certificate is for hams 
who have had a single two station contact going 
j for six hours with no interruptions. Include signed 
j statement to that effect. 

Each certificate application must include $1 to help 
cover the costs of administering the program, etc. 

I 73 Magazine Peterborough, N.H. 03458 
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COLI J\S 75A3. $250. Central Electronics .UM-2, $60. 
Heath AJ-10, $35- WAP2, $12. W5M, $10. Jules Fan- 
taski W8EYO, Rt. 1. Box 460. Stevensville, Michigan 
49127. 


COLLINS KWM-1, AC and DC power supplies, mobile 
mount, $400. Globe Highbandcr VHF-62, $60. Johnson 
6N2 converter. $40. Clift Alsop, 5927 Primrose, In- 
dianapolis, Indiana, 

3-6 MC ARC-5 receiver converter to the marine band, 
power supply. AC, complete $25. WGBLZ, 528 Colima 
Street* La Jolla, California. 


El CO SIGNAL GENERATOR* model 320; 150 kc to 102 
me. S22. BC453 receiver, 514. BC459 transmitter, TVTd. 
$12. Heath condenser tester CT-1, 57. Fitzgerald, Box 
508, Moravia* New York. 


RME VHF 602 transmitter, model number 65-440. Need 
schematic for this rig* Made by GC Electronics, they 
do not have one. Rush your price- Barney Sprayberry 
WA4UXW, 749 Oak Hill Drive. Trion* Ga. 


CQ’S *57-'62 in binders* condition perfect. f 63* no 
binder. Make offer. H. C. Snyder W0NVE, KHUB 
Radio, Fremont. Nebraska. 


FREE LOVE is yours in fine equipment pampered by 
me—B and W 5100. NC-300, $350. Contact Ron WA2- 
JSF, 47 Ivy Street* Newark, N.J. Telephone 373-5375. 


CLEGG ZEUS and 11 element 6 meter beam. Contact 
WB2CUD, 201-756-8340, 


HEATH MARAUDER HX-10 and Warrior 1 kw linear 
amplifier HA-10, Both mint condition S375, R. Ding- 
man WA1CUO, 4 South Elmer, Manchester, N.H. 


IV CAMERA with control unit. Manufactured by 
BIonder-Tongue Laboratories. Observer model. Closed 
circuit. $395 or trade for Collins 75S-etc. or KWM2, 
Drake R4 $345. Drake T4X $345* TR4 $495. WA4LXX, 
251 Collier Avenue. Nashville, Term. 37211. 


CLOSED CIRCUIT television camera, video monitor, 
assorted TV lenses. Very reasonable. Ira Klein, 1439 
52 St. Brooklyn. Phone 4-7083* 


CLEGG VENUS with AG power supply, Apollo Linear 
$575. Will separate. Inquire. Heath HX-3G 6 meter 
SSB exciter $175. Drake R4 receiver $275* Will ship 
or deliver within 100 miles. All inquiries answered 
and offers considered Robert Klein WB2UKS, 96-09 
fi7 Avenue, Forest Hills, N,Y* 11374. 


SIX METER EQUIPMENT All excellent* Little Lulu 
transmitter AM, CW, 110, 12 volt. TVI proof, $100. 
Gonset converter broadcast band IF* 12 volt, $20. 
Clegg SSB speech booster, $50. homebrew linear using 
pair of lOOTH's and power supply. Full kilowatt, no 
TVI. $150. WB2HGW* Joseph Ciardi, 106 Maple Street, 
Weehawkan, N.J. 


HETERODYNE FILTER 3000 cycle cutoff. Install in 
500 ohm speaker line of any receiver. Unused high 
grade surplus Rated 25 watts* Two for $5, L-C Elec¬ 
tronics, Box O, Freeland* Michigan 46823. 


QSL SAMPLES? 25^ (deductible) Russ Sakkers W8- 
DED. Box 218, Holland, Michigan. 


FULL-SIZE beams; new; all 7 /s* and l rr aluminum 
tubing; absolutely complete with boom and hard¬ 
ware; easily handles five KW; SWB 1:1; adjustable 
entire band; three-element 20-meter $22; two-element 
$16; three-element 15-meter S16; two-element $12; 
four-element 10-meter $18; four-element 6-meter $15; 
remit with order; express collect shipment; all orders 
honored. GOTHAM. 1805 Purdy, Dept, 73, Miami 
Beach, Fla. 
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PLATE TRANSFORMER 690v @ 450 ma. No C.T.117V 
pri* Sealed. Unused* $3.95 plus postage* Wt. 19 lb- 
Companion choke 1.2 fa @ 450 ma* 1500 w.v* test. Un-* 
used, Seated* SLfiO plus postage. Wt. 6 lb. A.R.C, 
Sales. F.O, Box 12, Worthington* Ohio. 


CHRISTIAN Ham Fellowship being organized for 
Christian hams for fellowship, missionary efforts and 
tract ministry among hams. Christian Ham Callbook 
SI donation. Write for free details from Christian 
Ham Fellowship, Box 218, Holland, Michigan 49424. 


A RADIATING COAX is like a leaky hose. Less force 
at the nozzle. Broadband Toroid Baiun Kit: 2" core, 
wire and full instructions. Handles kilowatt. Makes 
into 4:1 or 1:1 balun or use to make auto-transformer 
for matching coax to vertical at home or mobile. 
$5.00 plus 25c postage. Ami-Tran Associates 12033 
Otsego Street. North Hollywood. Calif. 91607 


HEATH TUNNEL DIPPER in mint condition for 
820.00. Better hurry!!—W5LVQ 608 E. Warner, Guth¬ 
rie* Oklahoma. 


SELLING OUT: Drake 2B xtal calibrator; Knight T- 
50. 50 watt cw transmitter; Hy-Gain 14AVQ vertical 
roof mounting kit/80 meter loading coil. All in good 
condition. $265; package deal only. Free Knight V-44 
VFO with deal. Clif Power. K1FEB, 34 Independence 
Avenue, Stoughton, Mass. 66222 


OLD TIMERS Hi I*P: Can anyone explain inscrutable 
fm-modulator circuit of McMurdo-Silver 906 signal 
generator? For sale: Reiner square-wave generator, 
S25.00* T. R* Jackson, Corinth, Vermont. 


VIKING CHALLENGER matching VFO, three novice 
xtals, $85. Good condx, 48 states, 56 countries. K1FHR, 
KleinfeJd, Evergreen Dr,, Wood bridge, Conn. 203-393- 
1825. 


COMPLETE MOBILE or fixed station Elrnac AF-68 t 
PMR-8, Power Supply $150. Also a hi-power 600 watt 
AM 1 KW C,W> vacuum Variable final with Ad¬ 
venturer exciter, 3000 volt power supply $150. K5YTQ 
4906 Justin Drive N.W. Paradise Hills, New Mexico, 


6 F.M. MOTOROLA cofiin-box transmitter and re¬ 
ceiver. 12vdc. Tuned up 52.525, cables, crystals, 
speaker, etc. Beautiful condition, $80. FEDERAL 
ELECTRONIC SIREN P,A* ( 4 lbs,, all transistorized 
—latest model. 100 watts w 1 speaker. 150 w 2 out¬ 
put. Cost over $200. Sell $120, GONSET TUNERS 
#3012 and #3011, (152-162 M.C.) and (40-50 M.C.) re¬ 
spectively. Receive police, fire, mobile telephone, am¬ 
bulance services, highway patrols, FJEfX, etc. Liu- 
mrnated dial, squelch, etc. $65 each. All FOB. Rich¬ 
ard M* Jacobs, WAOAIY, 1015 Glenside Place, Uni¬ 
versity City, Missouri 63130. f314) WYdown 1-1941. 


Interested in VHF? 

Then why not send for a free sample of the 
VHF'er Magazine. It's devoted entirely to 
serious VHF and UHF hamming. It contains 
articles by well-known and capable VHF'ers. 
All who want to improve their knowledge of 
VHF are invited to subscribe. 

Subscriptions are $2 a year (foreign $3) 

The VHF’er 

Parks Laboratories, Rt. 2, Beaverton, Oregon 


IMPEDANCE BRIDGE—Consists of a Weston Electric 14B 
Rheostat Bridge, Western Electric 2A Fixed Inductor, and 
a Leeds & Northrup Brooks Type Inductometer. Like New 
condition with manual. uu 

RDR RECEIVER 225 39Qme with tlSvAC power su P p,y j 3g 9g 

TCS-L3 TRANSMITTER 1.5 12mc. Voice or CW, tuneable or 
Xtal controlled. Used good. 

SCR-522 t00-156mc Receiver-Transmitter with RA-62 llbvAC 

power supply. Used good. r* 

COLLINS P.T.0. Low frequency Oscillator, 200-1500kc in 

6 bands. Used good. 

50 ASSORTED FT 243 Crystals. „„ , 

RAK-7 RECEIVER 15 600kc with HSvAC 60 cycles power 

supply. Used good, n™i*int 

APR-5A RECEIVER t000-3000mc. Cavity tuned. Used j 0 ^ 5 Q 

TRIPLETT Model 630 NA VOM Like New $44.50 

BC-455 COMMAND RECEIVER 6-9mc NEW 
88 MH T0R0I0 COILS, Excellent for power suppUes. tele¬ 
type. bandpass filters, etc eachiT $1-75 

HIGH VOLTAGE PROBE 50,000 volts w/VOM or VTVM New 


WRITE FOR FREE BULLETIN 


Send check or money order—Minimum order $2.50 
PLEASE INCLUDE AMPLE POSTAGE— Excess Refunded 
Minimum C.O.D. Order 510.00 with 25% Deposit- 


R. W. ELECTRONICS, INC. 


2244 South Michigan Ave. 
Chicago, Illinois 60616 


Dept, 662 
Phone CAlumet 5-1281 


GET IT from GOODHEART! 

EVERYTHING (JNCOWDIT ION ALLY GUARANTEED! 

The Best Air-to-Groiind Radio Receiver: UR1M3 is ran- 
tlnuouv timing AM superhet 225-4 uO me plus 1 xti- 
ctmtrul channel. 2 stages EF, 5 stages IF, Silencer, 

Noise limiter, 3 stitgus Al\ 120 v B0/GO CT pwr 
sply. With tech, data, good used, fob Charleston. SX. .rafcau 
TWO LV XFRMRS cwrh 115* 60 cy. connect Dr 115 
or 23Ov, Gives 4 separate 6 .3vet 35A sets.* connect 
2 5,2 vet rms 85 A or 12 .6 vet 70A or 6.3yet HO A 
2 weigh r,4#. ItMlll'v nr Truck CODect, remit fortmi 14.50 
Alt-Band SSB Rcvr Barualri: HaUlcraftcrs R-45 akb-t, 

550 me to 4:t me continuous: Voice, t.W, mcw, 
aligned, drtd, w/book; 2-RF, Mrs, S-mcter; noise 
Imtr; 3 xtl, 3 non-xtl selsct. choicer Less pwr sply 149.50 
60 cy pwr silly: $30. SSIt product detector .... - - £UJ U 
TIME PAY PLAN: Any purchase totalling $1BO.OO or |0% 

more, down payment only ...- - • SC1 - n 

Panadapter 455 kc for above, b0 cy ... ... ■■■■■••• 

RBS-2 Rcvr: 2 20 me, ready to use on 115 v 00 ey, 

aligned, nrtrt OK. w/tech. data -.- .......... 6,>u 

AHR-15 Rcvr: lU-18*^ me, 10-channel Anto-tiine, 
exe. cowl. visual Inspection only. Ion make pwr ?ply, 

with much tech, data .- *.. 

B-23/ARC-5 Command rcvr 190-550 kc .. 

A K.C. 12 #22 Command rcvr 540-1600 kc .. 

ARR-5 rcvr. 60 cy. am/fm, 27-140 me ... i79,50 

APR-4Y AM/FM rerr mod. to 115 * 50/60 cy. with 
pwr plug, book, timers 38-1000 me OU-UV 

P.U.R. Tor tuners 075-2200 and *lio-4000 me. 

RA-62-B is AC pwr sply for SCR->22. only ...... 

LM-14 freq. meter, .01% 125 kc-20 me .. 57.50 

TS-323 UR freq. meter 20-480 me, -001% . 

Gertsch FM-3 freq. mct<T factory certified . ’on 

Berkeley Caiinttr/Tlmer counts to 1 me .. .Jg'H 

Hewl-Pack 524B w/525A,B counts to 220 me - Mqs'nn 

Tektronix 514AD scope dc to 10 me.. 

G. R. *1001A sjg. gen. 5 kc to 50 me . jj? 

H. P. 608B signal generator 10-400 me.- 97?.oo 

H.P. 608B modified to 10-500 me .. 343.0U 

TS-418A/U si*, gen. to dbm 0.4-1-0 gc . 'oi'nn 

Hewlett-Pack. ^616A Gig. Gen. 1.8-4.0 gc .. ^p'L 

Barj-Warner High-Power ?ig. generators.. 

SLRD sig. gsn. 275-2750 me, 20 watts. PUK 

AND MUCK MORE! TVe har>’ many other Signal Generators, many 

„« Wc * Mjgtt.» "nBST 

SPECIFIC NEEDS! __ 

WE BENT EQUIPMENT: WE BUY EQUIPMENT! 

R. E. GOODHEART CO. INC. 

Sox 1220-A, Beverly Hills, CallL 90213 
Phone: Area 213, office 272-5707, messages 275-5347 


FEBRUARY 1966 


125 




















































































ANTENNA 
HANDBOOK 


Kyt » 
K5JKX 




* ?S 


*i**«it< 

r v ut« 

J)*t 

C*«lu4 

CoiiIjI 

Mil* 

Aibe Lincoln 

Ti/rnitlle 

Crouni f'ii '.i 

PliJSUf i.rrt>-u 

S'fliiliiif* 

tr.dftr* 

r«Titerd« 

'JtrliJ Cuilftiift 

21 ^*tcl*l 
hrjnk t-flifli 
lAUf hi* JjdvI tiflt 
If HI* if 

Qui*i 

s Hill a 

Cifrcji#.-* 1 j nitrite* 

Aattniuii 

lull* 

triis,* tiun 
ClfruTif 
NirMIcwAaiit 
MiAlIt! 

TfmrmffllDfl'Ilc* 

AnUMiM 


lorr Win* 

V An Leflnjs 
HRibibIh'e 
Ufi ffiflflllit 
Icf PerfflJle fn* 

6 ihraurit 70 cm 

Mnrrt 

SHsrori 

town flen&Etor 

TrBg|lt 
I'jrjtD’cid 
f,*«ne RrHitltr 
BJtliiJi 

tjiirilN[»i Pjpitoli 
f'pjiciici! AfltMIW 
Tattifiiju*!. 

Cun struct, it it 

rhain c Llilfi 

OtfClIMI 

Bil-jn* 

Ciwmnifiitl 

1 qu:*:inrii| 


The VHF Antenna Handbook, 


The VHF Antenna Handbook it your complete guide 
to VHF and UHF antennas. This outstanding book 
by Jim Kyle K5JKX, one of the outstanding tech¬ 
nical out hart in the electronics flftld. The VHF An¬ 
tenna Handbook covers complete theory and all 
practical details for every type of VHF and UHF 
antennas. A special feature tt the commercial! an¬ 
tenna catalog section., If youVe interested in VHF, 
you should have this book. Price h $2 from 
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# Very difficult circuit this hour. 

* Next higher frequency may be useful this hour. 

Good: 1-3, 7-8, 10-12, 16-19, 23, 24, 26 
Fair: 4-6, 14-15, 20-21, 28 
Poor: 9, 13, 22, 25, 28 
VHF DX: 9, 23-26 
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’TAB" • TRANSISTORS * DIODESU 

GTD! FACTORY TESTED -— 
PULL LEADS. 


PNP IOOWatt /15 Amp HlPawtr 
TOS 6 Casel 2 N 44 I. 442 . 277 . 
278 . DS 50 I up ta SO Valt*/ 
VC BO * 1,25 «. 5 far 85 . 
2 N 278 , 44 $. 174 up to MV 

IS 2 tor 85. 



PNP 30 Wan, 2 NI 55 , ISO. 285 . 242 . 
254 , 255 , 250 , 257 . SOI. 392 . @ 95 c, 4 tor SI 
PNP 2 N 67 O/ 5 O 0 MW 33 a 4 tor SI 

PNP 2 N 07 I/I Watt 50 e ®. 5 tor $1 

PNP 25 W/T 0 2 N 53 B, 539 . 540 . 2 tor SI 
2 NI 038 8 /SI, 1039 4 /SI. 1040 SI 

FNP/T 05 SIGNAL 850 MV 29 * ®, S/SI 
NPN/TOS SIGNAL IP. RF. OSC 25 * «$. 
6 tor |l 

Si I lean PNP/T 05 A T 0 I 8 25 * S tor SI 
2 NI 046 /SI .40 @, 3 /S 4 , 2 N I 907 /S 2 ®. 4/36 
Pavtr Heat Sink Finned Equal to 1*0 
Sq* Surfaea SI ®. 0 tor 15 

TOSS, T 03 , T 0 I 0 Mica Mt» 50 * «. 4 /§l 
Diode Power Stud MJea Mtg 30 e 4 / 11 


ZENERS I Watt S t* 200 v 70 a ». S /12 
ZENERS lOWaH S to ISOv tl .45 ®. 4/85 
ZENER Kit Afitd up to lou 9 tar |l 
STABI 3 T 0 RS UP to Iwatt 5 far II 


TRANSISTORS—TOO MANY I U-TEST 


I 


Untested P»r Dlamanda/TOS 10 tor 
Untaatad TOSS up ta 100 Warn 8 for 
Untested T 05 /SIG NAL/eletor*. 20 tar 
Untaatad Pawar Dladaa 8 $ Amp 4 tor 
Untaatad Pwr Stud* up to l 2 Amp 12 tar SI 


D.C. Pawar Supply Il 5 v/M to 540 
Cy». Output 890 : Tap 105 V up to 
iaOMa, Cased $ 500 . 2 far 90 


SILICON POWER DIODES * STUDS 


DO 

50 P 1 V 

IQOPIV 

I 50 PI* 

200 PIV 

AMP 

35 ft m* 

70 ft ml 

t 05 Rm« 

l 40 Rmi 

3 

.08 

.14 

J 7 

*24 

12 

*30 

,55 

*70 

P B 5 


*20 

M 

,50 

.75 

35 

*70 

1*00 

1*50 

2.00 

100 

1.55 

2.03 

2.50 

3*15 

240 

3*75 

4.75 

5*75 

8.75 

DC 

SOOPtv 

400 Plv 

SOOPIv 

flOOPiv 

AMP 

ZIORms 

250 R m« 

350 ft mg 

420 ft ma 

8 

M 

.90 

.40 

, 4 * 

12 

1.00 

t.S 5 

1.45 

1.70 

IS* 

1 * 0 # 

1 * 3 # 

Quiry 

Query 

35 

2.13 

2,43 

2,75 

Salt 

100 

. 3*75 

4 . 9 # 

5.50 

3.00 

240 

i (.70 

I 7 J# 

28.84 

20.70 


*P,F. PRESS-FIT AUTOMOTIVE TYPEI 


18 Amp Prase Fit up to tOOPIv 4 /SI 
2 to 8 Amp Studi up to OOOPIv 0/31 
95 Amp Stud* 190 ta 2 MPIV 5 tor Si 


"TAB” * SILICON 7 SOM A DIODES 

NEWEST TYPE! LOW LEAKAGE 


Pfv/Rmi 

59/35 

M 

Plv/Rmi 

100/70 

. 0 * 

Plv/Rma 

200/140 

.12 

Plv/Rmc 

300/219 

.14 

400/280 

,15 

Plv/Tlmt 

500/150 

•it 

Plv/Kmt 

& 00/420 

*29 

Plv/ftflil 

700/490 

*27 

pit/umi 

# 00/500 

.35 

Plv/Rma 

900/680 

.48 

Plv/Rmi 

1000,^700 

*99 

PIv/Rmi 

1100/770 
*71 


GTD ALL TESTS AC/DC A LOAD! 


1700 Piv /1200 Rmt /750 Ma/ 81.20 ®. 


10/110 

Sima H 00 Piv /776 Rm» 75 c 

a. 16/811 

3 Kv/ 2 IOO Rnta /200 Ma/SI .6 

00 , 6/810 

6 Kv /4200 Rmt /200 Ma /$4 

*. 3 /li 

12 KV /6400 Rma /200 Ma $9 

#, 2/114 


PR V 

7 A 

l«A 

PRV 

7 A 

25 

.«# 

1*90 

tts 

2,70 

50 

(,## 

1*35 

500 

3 . 0 # 

109 

1,90 

2.15 

40 # 

3*79 

130 

I.M 

2*43 

500 

4.75 

200 

IN 

2*«0 

•00 

9.45 


SCR—SILICON CONTROL RECTIFIERS! 

ISA 

1.00 
1.45 
9.M 
4.00 


UNTESTED "SCR” Up to 29 Amp*. 8/82 
Glait Dladaa INS 4 . 48 , SO, 84 , 20 tor 81 

Twa RCA 1 N 408 A Twa Rafulatar* 
RCA IN 2 S 28 a* prtd akt. SO* «. 4 /IJ_J 



fcfc 


TAB 


Tmat s A Buy 


*9 


m TA 1 m Tub#* fmrtwry TaataC liiptti. 
Six GKirutHi! N* Rajart*! B*x*4\ 

GOVT A M FGRS Surplusl a*w A fJt «4 


Low Prlcet I Naw XMTTO Tubn I 

0 02 .* *55 

5 R 4 WGA 

3.50 

24 G . Qu*t 7 


4-65 A $ 7.00 

4-I25A 15.00 
4 - 400 A 35,00 
4 -KfOOA 

T5,00 


4 Xf 50 A 36.75 
826 . . Query 
829 B „ T .34 
672 A 3.50 

QA 2 .. ,65 


We Swip Tubes t What J>o/V HareT 


0 AS 

** *so 

5 R 4 

1.06 

6 F 7 .. 

DCS 

*70 

5 T 4 .. 

*90 

6 F 8 .. 

0 D 3 

** .59 

5 V 4 .. 

.89 

6 H 6 .. 

DZ 4 

. * .70 

5 Z 5 .. 

*30 

6 J 5 .. 

IL 4 

. * * .33 

6 A 7 .. 

1.00 

6 J 6 .. 

1 R 4 

. B/$l 

SAB .. 

*90 

6 K 6 .. 

184 

*. .78 

BAB 4 . 

.59 

6 L 8 

f $5 

*, .68 

6 AC 7 . 

.73 

6 SN 7 . 


*09 

1.39 

.69 

,59 

59 

.59 

Lit 

,7* 


Send 25 c for Citalof I 


IT 4 . 
ITS * 
IU4 . . 
1US . 
2C39A 
2040 
2G43 
2C51 


.35 

.95 

am 

.75 

Q 

5.50 

6.50 
3.00 


SAGS 
BAG 7 
6AKS 
GALS 
6 AGS 
GARS 
6AS7 
6 ATS 


.65 
.75 
.69 
.55 
.66 
1.95 
3.49 
3 SI 


GV 6 GT ,90 
I 2 A U 7 .69 
I 2 A 6 * .45 

25 LS . .71 

25 T ... 4.00 
28 D 7 , ft 

SOLS * .59 

S 3 V .a * ,95 


We Buy I 


W« Sell t 


2 D 2 I 
2K25 
2 K 2 S 
2 V 3 
2 X 2 
4 X 25 QB 


5 BP 4 


.65 

9.75 

30.00 

3/U 

.48 

30.00 
7.95 


SB A 6 
6 BE 6 
6 BK 7 
6BQG 
6 BY 5 
6 BZ 6 
604 


*59 
*59 
,99 
1*19 
1,19 

.n 

*45 


We 

250 TL 
VR 92 
388 A 
4166 
450 TL 
BIS . 

in . 


Trade! 

19,45 
. 5/11 
. 8 / SI 
, 18.00 
43,00 
. 9.95 

1,75 


Top 33$ Paid for All Tubeil 


* * 


VOLT-TAB'* 608 Watt Speed Control 

115 VAC $ 4.50 &, 2 tor 88 

866 A Xfmr 2 . 5 V/I 0 A/ lOKv/lnil $» @ 

Ballantlna *900 AC/Lab Mtr. .864 

(Sd) Choke 4Hy/0.5A/27fi $40 2/»b 

"VARIACS” L/N 0 - 195 V/ 7 . 5 A . *15 

"VARIACS" L/N 0-IS5V/SA .*10 

TWO 866A’s A FII. Xlmr.So 


SILICON TUBE REPLACEMENTS 
0 Z 4 UNIVERSAL $ 1.75 US, 2/85 
5 U 4 MIORma/ISOOInv $2 «, S/S 3 
5 R 4 l 900 Rma/ 2800 lnv S 9 9 , 2 /S 13 

868 SKv/Rme- I 0 . 4 KV lav 

SI I •(*. 2 /S 20 


Mien Condir .006 4 » 2500 V 4 / 11 
Snaaparteapa Tuba 2 * $5 (. 2 /S* 
Mini-Fan • ar l 2 Vee/ 60 Cyi $2 •/$■ 

4 X 150 Cerami* Laktal 11.25 <S. 2/82 
Lina Filter 

Lina Filter 50 Amp/ 250 VAC *10 Q. 2 /SI 6 


OC 3 '/i*/Miter/RD/ 800 Ma 84 
DC 2 */*' Meter/RD/IOOMa SS 
DC 2 '/** Mater/RD/SOVDC SS 
AC S 1 /.' Meter/RD/ISOVOC 55 
DC 4 ' Matar/RD/IMa/SS •. 


2/S7 



Battery Charter 0412V Charaaa up 

ta 3Amp "Appravad” Haary Duty De¬ 
al tn with K Ilian Cl null Breaker. 
Operate! 220 ar I10VAC • 5* #r 

BO Cya 18. 2 for $15. 7'$49 


Tranafermer*—All Input H9v/0OCy» VCT 
@ 2 SOM a. SV/0A/5A/3A $6. 2/SIO 

400VDC Supply @ 700MA A Silken Raet 
* Fflten 516 

20 VAC A TAPS/, 8 , 12 .IS, 20 V ® 4 A. $8 
S 2 VCT/IA or 2 XI 6 V ® I A, 88 @. 82 $5 

Line Filter 4.5A • II5VAC 4 tor SI 
Lina Filter 5A @ I25VAC 2 tor SI 
Converter Filter 400 Ma « 28VDC 4 tor $1 
Converter Filter Input/SA ® 30VOC 4 7*1 
2.5MH PI Wound Cheka/National 5 tor $1 

W* Buy, Sell & T rsd* 

SEND 25* FOR CATALOG 

Tarnii Min Order 88 
FOB Naw Y trt 
10 Day Gtd. 

Our 20th Year. 

11 ] NM Liberty St., N.Y. 8. N.Y. R* 2-6245 


“TAB” 


4 * 


TAB" FOR THE BEST KITSI 



slices-?x«! 



Sft 

Cfc 

c\ 


e3 


1 



Cl 

tu 


O 




W.E. Paler Relay *255A/$5 2 tor $9 

W.E. Satket far JI7255A Relay, 82. SO 
Teroida SSMhy Naw Pekj $1 «, G/$5 

6.SVCT 9 15.5* A 6.8VCT ® 2A 84 
2/80 

200KC Fraq Std Xtals $2 «. 2/$8 
Printed Ckt Bd Naw Blank 9il2T $1 ®. 

Klfxon 5A Raaat Ckt Breaker $1 @, 6/$5 
2K to RK Headset* Good Used $8 2/$5 

Xtal Blank* Aaat Type* 12 far $1 

WANTED TEST SETS 
& EQUIPMENT 

Bandawltah Ceramic 500W 2P/6Poa S3 
2 far S3 

liHy-30SMa Cheka Cased $5 @. 2/$5 
7-i/*Hy-400Ma Cheka Cased 87 ffi. 2/$l7 
250Mid @ 450 Wv Leattytle 4/SSB $8 ®. 

Cndlr Oil IOMfd I 600-2x2.5 A 3Mfd $1 
ffl. 15/810 

Cndar Oil 6Mfd @ 1500V 84 @. 4/JIO 
880Vet @ 755Ma ter SSB $9 2/816 

480Vtt @ 40Ma A 6.3 @ I.5A CSD $1.50 
®. 4/$3 

lOVet @ 5A A 7.5Vet ® 5A CSD $6 ®. 
2 tor $10 

WANTED LAB METERS! BRIDGES' 

K-POTSt 

Pwr Sup Kit 900VOC « tOOMa A 4/ 
SI 11 eon Diode* I700PIV FWB $12 
Pur Sup Kit I2MVDC ® SOOMa/Xfmr 
A FWB SIMean Raet $10 •. 2 tor $15 
Modulation Xfmr 0OW/IBK to 0.7K 85 
Haadaat Ruhbar Banyan Pad* pair $! 
Socket Ceram It 1025 Tub# 4/81 
Socket Ceramic 960 Tlfba 4/$l 
Socket Ceramic 4XI9«/L*ktal 4/$t 

WANTED YOUR - ORDER - TODAY! 
EMTR Ground-Plane Ant (R Ei*> $4 
Knob Spin-Crank BC848 Type $1 
MinIFan 6 ar 12 VAC $1.50 «. 4 far *5 
Baara Indicator Stlayna 24VAC 2 tar *10 
Praalalen TLI47 Faalar Relw Gap* $1 
8 feat Elec. Cord itldfa A Pint S*t I 

Fu«# 250Ma/8AG 5 Sir 88k WIJVJ. 
DON’T C-WRITE 6 SEND ORDER! 
XMTTO Mica Candor .006 0 2 . 5 K* 89 « 

XMTTG* Mica Cndar .00025 @ 8Kv 75e 

Mini* Recti Her FWB 25Ma ® II5VOC 

MUra-Switch Rated 40Amp AC A DC 

BandPaai Filter* 00 ar 9* ar ISOCy* 

T30* r Thro«t Mikat 81 #. 4 tor $4 

4, Br0nlni M V PafilUl R«t« it* ^ 

Linear SavTtith Ftl K8t5liB^W, E* 

5 U RUSH YOUR ORDER TODAY . 
QTYS - 


FEBRUARY T966 
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♦ MOST COMPLETE CATALOG 
FOR HAMS AND CBers EVER 
COMPILED 

♦ILLUSTRATIONS • COM¬ 
PLETE SPECIFICATIONS • 
ACCESSORIES • CURRENT 

♦ LOW PRICES * EASY TERMS 

♦ WRL — THE LARGEST AND 
MOST PERSONALIZED RA¬ 
DIO SUPPLY HOUSE IN THE 
WORLD 

♦ BUY ANYTHING ON OUR 
EASY PURCHASE CREDIT 
PLAN 

♦ SELECTED BEST BUYS ON 
RADIOS, RECORDERS, ETC. 

♦ SPECIAL PURCHASES FOR 
ELECTRONIC BUILDERS 

♦ 35 EMPLOYED HAMS TO AS¬ 
SIST YOU WITH YOUR AMA¬ 
TEUR NEEDS 




RADIO ‘-ABS.. inc.j? 


' WORLD 

„} S COM.7U)_ 




w. 


Pi/, ’ 


the ham s r 


■ 










NOWI 


WORLD RADIO LABORATORIES 

3415 West Broadway 
Council Bluffs, Iowa 51504 


Dept, 73 

□ Rush FREE 1966 WRL Catalog 

NAME ___ 

ADDRESS . __ 

CITY _ STATE _ 
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I~WORLD RADIO LABORATORIES ’ DEPT. 73 "I 

[ 3415 WEST BROADWAY COUNCIL BLUFFS. fOWA 51504 J 

I “] Ship Special Package ZZM088 — $199.95 * 

j ~] Ship Duo-Bander 84 — $159.95 j 

I f Send Information on other Duo-Bander Packages | 

* IT Quote attached Trade 

J Send Free 1966 Catalog J 

j n Check or money order enclosed F.O.B. Council Bluffs, Iowa 

I Name __ _ __ _ __ . Call , ___ 

I Address _____ 

I City _ State ___Zip___ 


INTRODUCING WRL’S SENSATIONAL COM¬ 


PACT 300 WATT 


DUO-BANDER 84 


FOR IDEAL 


SSB TRANSCEIVING ON 80 AND 40 METERS 




$159 Hvy WIR E D 


NOT A KIT! THE PERFECT FIRST OR SECOND — MOBILE OR FIXED STATION 


TWO BAND TRANSCEIVER 

COMPACT — 80-40 METER SSB TRANSCEIVER. 

A LOW COST RIG-WITHOUT SACRIFICE OF 

POWER AND PERFORMANCE. INCLUDES 
BUILT-IN SPEAKER AND GIMBAL MOUNT! 

E-Z TUNING WITH BANDPASS EXCITER DE¬ 
SIGN — JUST PEAK OUTPUT FOR SMALL QSY. 
Illuminated VFO dial with 2 kc calibration. High 
impedance mic. input with push-to-talk opera¬ 
tion. Combination S Meter Output indicator. 
Smooth vernier (12:1 slow and 2:1 fast) VFO 
tuning. 


300 Watts PEP-S5.B input, covering 3.8 - 4,0 and 7,1 - 
7.3 mcs. (LSB SO and 40 meters). A pair of proven 
6HF5 final tubes. Separate, »elay switched, tuned RF 
receiving stage, J /2 sensitivity at 10DB S N + Rug¬ 
ged printed circuit boards, combination tube-transis¬ 
tor circuitry for best performance. Stable solid state 
VFO and balanced modulator, zener regulated. Selec¬ 
tivity 2.5 kc i 6DB receiving and transmitting with 
a 4 crystal filter. Carrier and unwanted sideband sup¬ 
pression 40DB 1 watt of audio with built-in speaker. 
Fixed 50 ohm input output impedance. Excellent AVC. 
COMPACT SIZE 5" high. ll l i H wide, 10" deep, less 
power supply. Net weight 10 1 * lbs. Shipping weight 
15 lbs 


DUO-BANDER 84..$8.00 monthly. $159-95 


AC48 ... 250 Watt (115 VAC) Economy Supply . .... $ 49.95 

AC384 . 300 Watt (115 VAC) Deluxe Supply. $ 79.95 

DC384 .. 300 Watt (12 VDC) Deluxe Supply. $ 89.95 



WRITE FOR OTHER PACKAGE INFORMATION 








































































Definitely not. It’s a cold fact that no com¬ 
petitive linear amplifier compares with Na¬ 
tional's NCL-2000—regardless of price. Take 
the time to look at the chart below and plug 


in the specs of any amplifier next to those 
of the ’2000 — not a single competitive unit 
in the maximum power classification offers 
even half the features of the NCL-2000: 



FEATURE 


POWER 


NCL-2000 


Entire equipment l.C.A.S. rated for full 1000 watt 
average. 2000 watt peak input: output tubes and all 
RF components rated for C.C.S. operation. Power 
input and efficiency identical on all bands — 80 
through 10 meters. 


COMPETITION 


SIZE 


Completely self-contained, including power supply 
in desk-top cabinet (dimensions only 7%" H, 16%' 
W, 123/ 4 " D). 


DRIVE 

REQUIREMENTS 


Adjustable passive grid input and use of high power 
ceramic tetrodes in final permits drive to full output 
with exciters delivering as little as 20 watts or as 
much as 200 watts. 


METERING 


Separate rear-illuminated precision D'Arsonval plate 
and multi-meters for simultaneous measurements. 


ALC 


ALC output to exciter for maximum talk-power with 
greatest linearity. 


SAFETY AND 
PROTECTIVE 
DEVICES 


Fuses, time delay and plate current overload relays, 
plate power lid interlock and automatic HV mechani- 
cal shorting bar. _ 


CLASS OF 
OPERATION 


EASE OF 
TUNE-UP 


STYLING 


GUARANTEE 


PRICE 


Grid regulated AB 2 permits easiest tune-up, low 
drive power for maximum exciter linearity, and pro- 
tection from destructive peak currents. _ 


Internal dummy load in grid circuit makes adjust¬ 
ment of exciter into amplifier possible without turn- 
ing on NCL-2000 and without radiating a signal. 


Award-winning design matches NCX-5 transceiver 
and complements any equipment, 


National's exclusive Qne-Y'ear Warranty. 


Only $685,00. 


The NCL-2000 is a rock-crusher of a rig built 
to commercial standards, i ’hat’s why you get 
l.C.A.S.-rated maximum legal power in a 
one-piece desk-top package, and why you get 
ALC and drive power compatibility with 
high quality exciters. It s why you get two 


precision meters, and sensible protection af¬ 
forded by proper safety devices. Match the 
NCL-2000 with all the others before you buy 
— then see your National dealer for easy 
terms and trade-in deals. 


<*|> NATIONAL RADIO COMPANY, INC 


37 Washington Sheet, Melrose, Mass. 02176 ■ Woild Wide Export Sales; Auiiema International Group, 85 Broad St., N.Y.C. 







































































